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Concise Explanation of the Japanese Reference 



Reference 1 

In this application , polypeptides having 2 5 -hydroxy vitamin 
D 3 -lalpha-hydroxylase activity, and DNA encoding the polypeptides 
are claimed* Methods for producing 2 5 -hydroxy vitamin 

D 3 -lalpha-hydroxylase and lalpha, 2 5 -hydroxy vitamin D 3 , and 
antibodies recognizing these polypeptides as well as 
immunohistological staining methods using the antibodies are also 
claimed* 

The 2 5 -hydroxy vitamin D 3 -lalpha-hydroxylase gene was 
isolated and identified as follows: 

A cDNA library was constructed kidney of rats fed on vitamin 
D 3 -depleted meal; the cDNA of interest was amplified by PCR using 
primers designed based on the amino acid sequences common among 
other vitamin D 3 hydroxylases, such as adrenodoxin and hem binding 
domain sequences; the full-length cDNA was obtained using 5* RACE 
and plaque hybridization methods ; and the sequence obtained was 
identified by Northern blot analysis and sequencing. 

The DNA thus obtained may be used for diagnosis of the 
diseases associated with vitamin D 3 deficiency. The polypeptide 
encoded by this DNA can be expressed or synthesized, and purified 
using conventional methods (e.g. procaryotic and eucaryotic 
expression systems, chromatographic methods for purification). 
The DNA and polypeptides of the invention may also be used for 
producing antibodies used for various purposes, such as 
immunohistochemistry . 
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(54) 25-fc FD**bT*5>D 3-1 a-*IWt»3»*«fctfK»Jf5*3-H-r4DNA 



(57) [mm 

2 5-k Hd*->f*S >D 3 - 1 a-#®ft;Sm©§S 
2 5-t h*o*yWS>D 3 - 1 a-ikmm 



(2) 



1 1 -7 5 8 6 3 



m&m 1 1 eju»# i *j:tf2-c*tos*i*7 $ j 
s a wr n s ? * / be * =rr s # u ^ ^ h o t 

ttftiDatDtZa/KEWSWU *025-tHD + 

[«*3B 2 ] m&m i i2«co * u^^p*u-H-r 

^»DNA^iDNAi:XhU>> J x>h^#T-e 
A-f y»J ^-f Xt^DNAo 

ti «ik£E9JA* 6 Sf tl ^>ffiSE5»J T « D NAT'S 
8M«H2E*<E>DNA. 
[^*S4] Mfl 2 tfctt 3 Et©D N A * 

[St* S 5 ] H^fl 4 EfttiDfilA^D N A fcfiWT 

U *6*«*K2 5 - b KD^v-tf^^ >D 3 - 1 a- 

£4$®£t"£>2 5 -fc Fn*~>tf^>D3- 1 a-* 

CM*3B7] ^*JBlfa®^^U^7 p ^H^i;C/2 5 

£KJ:D* 1 a, 2 5 - H u*is\L 9 

5>D3*£riE3li\ £fi8Lifc 1 a, 2 

fT5, la, 2 5->^h KD + 5/tf^5>D3C!)«it 

[»*S9] Bt*Jg8|B«<Z)8t#€:ffl^S, 25-k 
FD3->if^>D3- 1 o-*Bft**»ttft*t--6 

[0 0 0 1] 

[RB©K*-*«*#»] *5Bi»tt* 2 
^F, i*U^^^3-HnDNA, 8DNA* 

sn«asi*ftDNA, iii 

2 5-tHn + yW5>D3- 1 a-*Kft;»*© 
SiS& 2 5 - 1 Hn + i/tf^^>D 3 - 1 a-*«ffc 



SSSSttS^rr**'^^ Pftffl^fc 1 a, 25-x 
[0 0 0 2] 

[0 0 0 3] SttStf^ 3 >D3 ©ff o <h L 

T^S. f^3!e*3>D3<B;*#«, 1 aftt2 5& 
***»ft;3tlfc* la, 2 5 ->>h Fn^fcf^S^D 

t IT, 2 5 tt»r*K**t» ASnr, 25-hHD + 
*>tf*3>D3*«"C*fc«, 1 att#*fcfb<£*i, flH4 

as, mmim. isim+M 

^, (1993)] . 
[0 0 0 4] 2 5ttl:#»it»AtS 2 5&*Kfb* 

y^tl (t$M¥3 — 2 3 2 4 8 9 3) Tl^« S 
ttS!tf^3>D3<05WBJCBB«3*, tf^5>D 3 - 2 4ft 

*«fc»*fc#n-— >^3n mmw-4—2 0719 

6) TV*5. 5 >DsO 1 affiS:*Blflsf 
UTtt, t NCOCYP 2 7*tft^StlT^Sdt CProc. 
Natl. Acad. Sci., USA, 91, 10014(1994)3 , j&WM<D 

[0 0 0 5] 77 h^7h'J€:lf^5>D3*£ft|B 
^HW-TSt, SKTC0 2 5 -fcHn^^>tf^5>D3 

- 1 a-zKKYb^ett^RWan^^t^^^r^ 

^ [Cerontology, 42(*fiHl) f 67-77 (1996)) 0 ^ffi^ 
T% tf^^>D3S^b(0«*ISPi i ^9S^f At»S 

[0 0 0 6] la, 2 5- ^tPD + $/fcf^S>D3flD 

-h^^h3>^J7IMffl^S [Nature, 230, 
228(1971), J. Biol. Chem., 247, 7528 (1972), Bioc 
hemistry, 25, 5512 (1986)) A«*J £*rC^£*«, 

austtttt^^a^. */t, i «at^2 sttKlit*** 

^¥4-6 4 6 7 8), Stttt«a-C, SW^Sttfefi 



(3) 



ftmW- 1 1 -7 5 8 6 3 



[0 0 0 7] 

flSO«»R»*<!M)rr*, 25-tHP + S/WS>D 
3-1 a-*«ft:»*»tt«rWr*#'J^^I<^tK 

So 

[0 0 0 8] 

*~>tr^i= >d 3 - i a-*Kft»*ett&*r-rs#u 

^>^K, KjBU^^H*^— H-TSDNA, ISDN 

A*^^^-ica*i&Ay"t?sen$a«A*DNA, is 

tt«*.«eDNA*«*r**Jl«g»#» tt»mEft{*& 

f^c2 5-h HD + S/fcf** >Da- 1 a-7kKft» 

m&m&m* 2 s-t HP^->tf^^>D 3 - 1 a-* 

ifti*Bttttn*'J^^«ffi^fcl a, 2 5 

[0 0 0 9] JKT, *»MftBIB»c»9!-r-5. *»93© 
^U^Kitt, 2 5-fc Fa^>tf^>\D3- 

t^^n^T^ y«E£j^&»;rn3 7s y&E5u«r*rr 

S#'J^y^-H> »SW3E?J#^ 143<fcl*2T?*b£ 

5- t + >Da- 1 a-zfcKflSfiHifcWT 

5 ^ 7" H * & frf S C £ *t 7? * S . 

[0010] 3p»j^;/^ H^Tsysy&BM©?* 

/iS^J^tl, *02 5-tHP*5/W5>D3- 
1 a -*Bfifl:Stt*S"r53sRU Fte, Nucleic Ac 

ids Research, 10, 6487 (1982) , Proc. Natl. Acad. 
Sci.. USA, 79, 6409(1982) , Proc. Natl. Acad. Sc 
i.. USA, 81,5662 (1984) , Science, 224, 1431 (198 

4) , PCT W085/00817(1985) , Nature, 316. 601 (198 

5) , Gene, 34, 315 (1985), Nucleic Acids Research, 
13, 4431 (1985) , 1jV>V • ^DN3-^X * -f > 

• ^U^D.y— • yH^Pv' — (Current Protocols in 
Molecular Biology) , 8 M Mutagenesis of Cloned 
DNA, John Wiley & Sons, Inc . (1989)* 

[0 0 11] #38^CDDNA£LT, ±B*S8IJJ§<D3SU 
^^f-Kftn- KT*DNAe»tf*d£7&tT€r, #J;l 
tf» E^JH-^ I4$£tf2 TSfoSft*7 5 -/KE5>Jj&>*> 
atf*l§75 yBEMSW-r^aBU^^ Ft* 



EMttt— fflJEt±©7 5-/K*t^4te, H«fcL<ttftJn 

>D3- 1 a-TKKftSRSttSfi-r^sRU^^H* 
□ -KfSDNA, E^J#^3;fc<fctf4T^£;nstgg 

EW^e>atfti**B*E5ij*fir'r sdna, sfciacti 

[0 0 12] iXh'J>yx>^MTOW^jy 
-f X^ffi&DNA£te, 2 5- hKP + ytf^5>D 3 
- 1 a-*Kft»**Stte*-r*3BU^^ - P 

Jfl^SCfcfc.J;D1#&n*DNA*jBi*U 

JDZ-»5tiB^7- ^**©DNA&HffiYbb 
fc7-r;^— *«^T, 0. 7 — 1. 0M(DNaCl# 
SET, 6 S^TA-r^'J^if— >3>€rfr^Ac^, 
0. i~2{SiBfle<DSSCSR (lfBiBSosscB* 
OfflJsEtt, 1 5 OmMtttflrf-MJ^A, 1 5mM#X> 

* — *«B»"r*C£fC,fcoTH3er€rSDNA&»frf'& 

[0 0 13] A-<yuy-i'-tf-^3>'«, tU^7- 

• im — — >^ : 7 • MJ — • V~ iT^CMolec 
ular Cloning, A laboratory manual), %2 Wl iV">Zf 
)]/ v 9 (Sambrook) , 7'J7f (Fritsch) . V — T^T, (M 
aniatis)lB%. 3 — )V H • X/'J >^ • A— A— • 
7MJ-*7'UX (Cold Spring Harbor LaboratoryPre 
ss), 1 9 8 9¥flJ, SkT, =eU^rZL^— • ^D — ZZ> 

E5»j#-^i*j:tf 2Tat>an*T5yKEW 

Hf5DNA0)»aEJlJ^&<tfe6 0 %i^_t<7)+i[w| 
tt^fSDNA, jff£b<te8 0 %J^-hC0*Sl^tt^^r 
nDNA, $6fcKF*b<tt9 5%JK±©*Bratt*W 

[0 0 14] *58§BOtfi«±, ±*©3RU^^H*B 

gsr sci^^^tf ^ c t tj«t? * So 

[0 0 1 5] 

1) ^yhCSiftSOmRNA^S^cDNA^^ 
tf^*>D3^2ftT?HWr*CitJ:r) 2 5 - h f^P 

Ac^vhcO^SS, mtf¥?RJ:0mRNA (*U (A) 
♦RNA£P¥-Sd<fc*>**0 ^IROS-TSo 

[0 0 16] mRNASBKmSil/tH 7yh 
^J:04RNA$Ml, 3>RNA^b^»Jzf (d 



(4) 



&m¥- 1 1 - 7 5 8 6 3 



KS2fi£l «*»^T, #U(A)*RNA<*:UT 
mRNA^iSt^^ - h77^'mR 

N A • 7-f VU— ~>3> ■ *y h (Fast Track mRNAIso 
lation Kit;^r>tfhP> ? x> (Invitrogen) ttSO > 
^-f v% • *J\/v~f ' mRNA • fc^'J^^r— S"a> 

•+7h (Quick Prep mRNA Purification Kit ; 77JP 
-?z/7ttm) &£<D*y «fflW7 v hcOfflSScfcOut 
»mRNAfiBIB-rs*tt*«:»tf*^i:3&tt?€rS. 

[0 0 17] ^RNASHBt^ffitl/TIl 
7>Ky7^> ? >'-h , Jy^^PKKirv'^Affi (;*V 
\y X • O • X>lf-T ^ n >>— (Methods in Enzymol .) , 

154, 3 (1987)] , AGPCS CS8»E^. 9, 1937 (1 

99i)) #*»tf£d<fcj&n?€r*« -hietPiaco^teT, 

2 5-t Ha*">bT^3>Da- 1 or -*BMMP*fiHt 

(0 0 18] gmRNA^^t, #J*KIJ:D cDNA 
7-r^^'J-^fP®-r^o cDNA7-</7<J^S 
Jffiil/T, 2 5 - h b'P^S/tf^ >D3- 

M^mRNA^O, Stratagene4±S}ZAP-cD 
NA synthesis kit, GIBCO BRLttSJcDcD N A Synthes 
is System^£ffl^cDNA£^/SU fi«JftC!lKBX 

»*fC<tO«J»fUfc^P-->^^^-A Z APII 
(Stratagene*tg3Z APII cloning Kit) £>M#J®rgMfc 

[00 19] cDNA7^^7'J-6ffjafr5fc«)©» 

JffiSlCtt, ±8H A. Z A P II4Z)«S, pUCU, pBluescr 
ipt (Stratagenefcfc) W**tfSili:30*"C*S. 
[0 0 2 0] S±14*tttli ^BBrKUR'T'&ai* 

cherichia coli XLl-Blue* Escherichia coli XL2-Blu 
e, Escherichia coli DHK Escherichia coli MCIOOO^ 

tan? fr* a 

[0 0 2 1 ] 2) fcr^5>D3*Kfl2»*k:»«fl9a:7 

b<D\f9$ >Da • 2 5tt*Kfl2#* (#fH§¥ 3 - 
2 3 2 4 9 3) 2 4ffi*&ft;»3!i (i?4-2 0 

7 196) Of^S?fg(C*jl(C^aE-r^Z^yffigE^J^# 

* 5 >D 3 *KfcBft izttflkfttt 7 5 y &E?iJ<fc b Til 

se-r 

[0 0 2 2] KE5lJ*W"r*««tbT, fl^tfTFU 



[0 0 2 3] 3) 2 5-h KP + >tf^^>D3- 1 a 
-*Kfl:»**3- FT*DNA<0ffl#Ktf-©iMI 
2) ic*^Ta«u&««c!)73y*E5iJK:a^€r, 9 
yhfiD3H>S#*l:LT, 2 5-t HD^ytf^^ > 
Ds- 1 a-TKKfb^^Zi-H-r^DNACO/ftUy^ 
— f£-7-x-f>- 'J7^y3> <£TF* PCRtiSt) 
(c <fc 5 if 9 L fc-fe >X >f ^ -43 J; #7 >^ > 

[0 0 2 4] cnb^^T-^UT, E5U# 

8*j;cx9*caa*ifc*i[a6Ejij3^6a»fn*«[a 

EM**T*DNA*»tf*C<fcj&t^g*. 1) T*IS# 
1/fcmRNASffl^t, »te^»«Kj£fc«fc!K first 
strand DNA^-&jSt§ 0 SDNA^H Stratagen 
ettUc DNAsynthetic kitSJSHTfr 5 C *fc*«"C* 

[0 0 2 5] ^first strand DNA^f>^I/-^ 

^-t>X^^-r*T-^ffJfflb, RT (iJ/t-X- 
X^'J^ya> : reverse -transcription) -PCR$ 
ff^, 2 5-h HD^vtf^5>D 3 - 1 a-7^mi\M 

[0 0 2 6] RRT— PCR»«KH^fc<fctfBRL&» 
3' RACE^XfA + ^h^i^ mRNACO 3 ' * 
M*UA*je<OH<Z)PCR»«*ff5Ci:-e, cfcOfi 

H-*»*££*«"t?Sr*. ffl-fe, 1) -CWIbJtmRNA 
*5«fctfBRL*fc«3' RACEyXfA+7 b^cOOlig 
o dT/AUAP^^-r V— ^f^cDNA^U IDN 
ASf>A-htl/TfflK B R L tfcSS 3'RACE 
^X^A^>> h tOAUAP T-^tfiBR T 

— PCR««WH-*WI1UT, PCRiflli^fTOCtT? 
3 , «CD#ti«?**'b^fc*PCR«MB»r>t*»*Cd: 

[0 0 2 7] Hai:5'-RACEft*ffl^T, 5 '«© 
*«**Ar*:PCR«MglRH-*1i-BCt36t^*«». ±E 
J#«DNA»r)ta«2 5-tHn^f>tf^^>D3- 1 a 

-zKltflsB^n-H-rsDNA^aB^Wtt-eaact 

[0 0 2 8] ±121) fC&^TffitffbTc, 25-tHD 

h43«fctf#«»^y h4*0*U (A) + RNA£ 
#/r7*fa-^tBjS»»C^^ 'J (A) 

*RNA$7^P-X?5^/>^l/>7'f Jl^— 'VflM* 

\z&o h 9 yx? citify >yb->7^;u^ 

±BiWIDNA»K'*P r O-^tl/Ty-1f 

[0 0 2 9] ±E«HBDNA»rtf'*t, »tt«*£frofc 
77hi*©*'J (A) *RNA^^SUc/>yi/ 




tzmm-rzctiz* 0, 2 5-t KP*->t^>D 

fcffl<r>*C£j6«-CSr5. 

[0 0 3 0] ^7X$7 FK»*i&trt*tt£LTtt, « 
AWf* ±IBii(@DNA»fH-$7^fn— XctODNA pur 
ification kit (Bio RadftS) £ffl^TfflfctJU pCR 

1 I *<t7?- (InvitrogenttS) K^T* £ £ K<fc 

o, ^7X^7 H*ca*i&tr3ftes*jf*c:£*t-c€r 

[0 0 3 1 ] 4) 2 5-t Fn*S/fcr*3>D3- 1 a 

NA7</7'J-^^U-->ytS 0 -LKJMIDN 
A«fWro*BMbtt, SSJAtf, D I G7^'J>^7 h 

U >#—-?>/WAa§l #l 175 033) 
TfT5££a*-C^£o flit, »*y HSfWHLT, ±12 
««DNA0rJt*T-;<':/U- htlTffl^ PCR£?t 
o?i£\z£V, D I G^;MtUfcii«DNA»rH-SS 
S-TSC£*tT€rS. 
[0 0 3 2] ^^-^yW^y^>fif">3>ft£L,T 

^jx.iffiTo^$^f§^iOT^^ 8 -ten 

-eWSBUfccDNA^-f ^y- (77-^) £1>"V 

^JSJft-tKrSWU i§*"r*. HybondN'K (A 
mersham&Sl) S:^"? — ^ 36<JKfi6 U fc ^ -V — U_htC^ 
t!\ ^7-^DNA^MCg?t^, 

[0033] ime9R&. 7;iobu«a <«*tf, i. 

SMNaCl, 0. 5M NaO*Hiffi(i:«»t5) * 
<£tfSDSJQ.31 (flJAtf, 2xSSC, 0. 1% SD 

Z/'JjBS C5XSSC, 0. 1 % Sarkosyl, 0. 0 2 

% sds, 1% ;wyjfflyP7+>^i (^-'J 

>#-V>A-T A&S) ] fc, 5»BB«»L/t«. ±IB 
TH» Lfc*BMb«WD N AWTfrZmmW Isfz *><DZDn 

[0 0 3 4] a-t r/y^-rxflk ttn«%» («*tf. 

2 X S S Cfccfctf 0. 1% SDS^ffll^ItSM 
0>ife#£2lEK 0. lXSSC43cfctf0. 1% SDS 

VWW AitSl) , 0. 1M7H>1, 0. 1 
SMNaCl, pH7. 5Sffllifc/Dy*>y) Ufc 

ft, «»fc»BDNAWM-©«tt*cjEi;fc35ttT«»-ft: 




»B¥1 1-75863 



J8«DNA*ttffl-r*c£K:<fcO, gM£"f£>^p-> 
*a«"T-5^£*tT*S. 

[0 0 3 5] «3AH D I GMMfcLfcDNAWfi-fcJfl 
^/cli'&lCte, AP«8SLfciSD I Gfit*£CDSliB, 7 
JP#yfflH («AWT* 0. lMTris-HCl (p 
H9. 5), 0. !MNaCliJj;tf50mMMgC 

»J>#-"7>A< AttH # 1 363 514) £ffl^T, ? 

TX^U-r>^t *££KJ:D, 2 5-tHD*:>t 

^^>D 3 - 1 ff-TKK^^^n-K-r^DNA^^r 

-T** ££j&it*s. 
[0 0 3 6] 5) 2 5 -fc HD^^tf^^>D3- 1 a 

_h!24) t'lSKcOX^ y-- >^tci:oTKf#$n/i^ 
D-><fcO* #ttfc<fc^TDNA*lliIBTS££K:«fc9 

2 5-t h*P + y^i>D3- 1 a-*Kft»*&zi 

- |«tSDNA£«#t<5ui:OTS5. 

[0 0 3 7] «EDNAO**BaWtt, fflflffflt^tl^JK 

5/ ft [Proc. Natl. Acad. Sci. USA, 74, 5463 (197 
7)] »4^J3 7 3A'DNAi/-W>U- [A— * 
> . x;UV- (Perkin Elmer) ttg3] 3?CE>f&gE3aj^#f 

SlSffl^TMt *ii£Jc«t0fi 1 '5c:£*t-e^s o c 

0<t'3lCUTft£atlfc2 5 -t Hn*^tf^5>D3 

- 1 a-zKK<tl?^»£^E?J£bT, «*.lfEJlJ#^ 

3 % L <teE3*J#^ 5 ^^n/:E^^ft5DNA$ 

*W'5c:£j&n?s-5. 

[0 0 3 8] ±JB©*ffi^J;0tt3eatlfcDNAO*a 
EJUKS^T, D N A^tfLmT'lk^tfLTZ Zt\Z£ 
OIWttSDNA^WncJ:^^ DNAp 

l^-+>-IJl / 7-»DNA^«mo d e 1 
3 9 2»£»tf *C£**-C€r<&. 

[0 0 3 9] 5Et3, ±ETBt#Ufc^y hS*C02 5 - 

J^TK^T^&tCcfcr), Hfiogbtt* hi-fi 
*©2 5-t KP^^tf^^ >D3 - 1 a-*K{fcU* 

ae^ftwrs;i£*<T«*. ±ET»»ufc2 5- 

t Ku + xfcf^^>D3- 1 a-TKK-fb^^^n-H-r 
SDNA6«Alf/^7<ADNA7^»J >^*v h 
(AmershamftK) 3££fiJJB IT a P - d C T P T«» 
T5. B»£-rs«i«ffltt, ^Jxtf* thWH*<fcD± 
Jfil) i2®^S<l:TO;cDNA7^X7'J-^M 

[0 0 4 0] ±E4) E«0«MDNAWrJt«^n-^ 
£bTffli\ zip-—, ^§n^7-^M^'J^ 
if-->3 >^fToT, ScDNA7-f^7U-^^'J 
-r>m. ^X^y-->^J;01X#^nfe^a- 




>j:tK .hiss) tmmcojj&'emtot'rzDNAzm 

[0 0 4 1] sSS3E**Ja<^ h2 5-t Kn + ^tr^ 

e^^>D 3 - 1 a-7K^b»^^n-H*r^DNA<t 
KS*T£E?iJ#*f 4 t> U< teE£U#^ 6 K^n/iiE 
[0 0 4 2] 6) 25-hHP + y^5>D3-U 
±8B5) T&f#U£2 5 -fc Kn*xtf^>D3- 1 

1/>K . ha- ;PX- -f > • ^U*^— • A-f ;* 
Dv- V?)V*>Y> 1 -3 4»tc|B«^tlfc*ffi** 

[0 0 4 3] ffl "6, ±125) TMlfcDNA^ ARB 

©:/n*-*-T»fc»AU &^T±8EDNA*r#A 
[0 0 4 4] MM* Btt. A4MB 

[0 0 4 5] aBM*©S«*«lSrS*«BJiatbTffl^S 
iS'a^H, 2 5- tKD*i/W5>D3-la-*i 

5U, 2 5 -t KD*>/hf^5>D3- 1 a-7miti»m 

[0 0 4 6] Sl^^-^LTH MAI*. pBTr 
p2, pBTacl, pBTac2 (t^lFtlt)^— U > 
^f— ^7>A-f Att<fc0r&BE) , PSE 2 8 0 (Invitrog 
enttSO , pGEMEX-1 (PromegatfcSO , pQE 
-8 (QIAGENfligf) , pKYP10(^B958-l 1 
0 6 0 0) , p K Y P 2 0 0 CAgric. Biol. Chem.,48, 
669 (1984)) , pLSAl CAgric. Biol. Chem. , 53, 
277 (1989)) , pGEL 1 [Proc. Natl. Acad. Sci., 
USA, 82, 4306 (1985)) , pBluescript (STRATAGENE 
ft) , pTrs30 (FERM BP- 5 4 0 7) , p 
Trs32 (FERM BP-5 4 0 8) , p GHA 2 
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(FERM BP-4 0 0) , pGK A 2 (FERM 
B-6798) , pTerm2 (1#BB¥3- 2 2 9 7 
9, US46 8 6 1 9 L US49 3 9 0 9 4, US5 
160735) , pKK 2 3 3 — 2 (Pharmaciatt 
S) , pGEX (PharmaciattS) , pETyXfA (N 
ovagentt©) , pSupex, pUB 1 1 0, pTP 
5, pC19 4**flit5CtOT*5 . 

[0047] ^D^-^-iUTii, jzmmwm&n 

trp^D^— ^— (Ptrp) , lacyn^ — — 
(Plac) , Pl^D^-^ — % Pr^D^:-^-, Pletl:/ 
D^" Pse ^D^E-^-^O), *ia*77-^ 

^z&JkT&zfn^-?— , spoi/d^-^-, s 
P02^0t-^-, penP^D^-§$W5 
C ££Ptrp£2^ufm^/t:/rj^-^ 
- (Ptrp x2) , tac^D^-^— 5 K A&WfC 

[0 0 4 8] U3fiV-A»-&iBJ>JtUTtt, 

«fc^A^ jsv-l >-&)ljf S (Shine- Dalgarno) E5U£ 
§B&a F><hcop B 1£ji^fcKg8fi (MAWT 6~l 84BS) 

[0 0 4 9] S^fflJBdiUTfcJ;, XyxUt7B, 

Escherichia coli XL 1 -Blue „ Escherichia co 
li XL2-Blue , Escherichia coli DFIK Escherichia co 
li MC1000, Escherichia coli KY3276, Escherichia co 
li W1485 , Escherichia coli JM109 , Escherichia co 
li HB10K Escherichiacoli No. 49 , Escherichia coli 

W3110 , Escherichia coli NY49, Bacillus subtili 
s. Bacillus amyloliquefacines, Brevibacterium ammm 
oniagenes, Brevibacterium immariophilum ATCC1406 
8, Brevibacterium saccharolyticum ATCC 14066* Brevi 
bacterium flavum ATCC 14067, Brevibacterium lactofe 
rmentum ATCC 13869, Corynebacterium glutamicum ATCC 
13032, Corynebacterium acetoacidophilum ATCC 13870 

, Microbacterium amnion iaphilum ATCC15354 

[0 0 5 0] a»A^?*-0»A*fttl/Tli, ±15 

CProc. Natl. Acad. Sci. USA. 69. 2110 (1972)) , 
^D^7XMS (&MBB63-2483942) , Gene, 17, 10 
7 (1982) -^Molecular & General Cenetics, 168. 111(1 
979) KK«(0;&ffi*S£»W , & utAJTtS. 




[0 0 5 1] »««**«3£lBlBtUTffl^S»*K: 

it, SS^^-tLT, YEpl 3 (ATCC37 

115) , YEp2 4 (ATCC37051) , YCp5 0 (ATCC37 
419) pHS19, pHS 1 5 3S£0iJ^-f 

<BT*fttf^j&>tt**><0TfcJ:^. flflAJf, PHOS^ 

a^e— , PGKyp^-, CAP^aqe— ^ 

ADH^Dt-^-, gal lz/D^E— ^— , g 
al IO^d^- b—NS/a^SaKz/n^ 
— ^— , MFal/D^- CUP l^PW 

[0 0 5 2] SiifiiLTfj:, -fry *D5 -feX • -feU 
tf 5>X (Saccharomyces cerevisae) , v V/*tJ" \y # □ ^ 
-feX * /^^^ (Schizosaccharomyces pombe) , % U zl 
-f ^U^irX • :7^^X (Kluyveromyces lactis) , h 
'J :3X*tf D> • z/jl^-VX (Trichosporon pullulan 
s) , i/ a. ;^~^"bX • TJptf'y'X (Schwanniomyces 
alluvius) «5S»Jf*^t*tT?€r*. 

[0053] mm^2?-v>mAJjtktisTte, mm 

T?€T, Mx.\£, Xl/^hD^l/->3>tt [Methods. E 
nzymol., 194, 182 (1990)] , X7iD^7XhS (Pr 
oc. Natl. Acad. Sci. USA, 84, 1929 (1978)] , IPBfiU 
^Ate (v^-^U * ^ • A^-r-Utf-DSJ— (J. B 
acteriol.) , 153, 163 (1983)] , Proc. Natl. Acad. 
Sci. USA. 75, 1929(1978)E«*0#ffi*£»*f5C:£j&* 

[0 0 5 4] ft««ja*S=ei:UTffl^S«-&*rtt, % 
S^^-tl/T, MAtf, pcDNAL pc DM8 

(7^-3^tt<fct)r&K) , p AGE 1 0 7 mffl¥3-22 
979 ; 1M H-^^y D>>— (Cytotechnology) , 3, 133, 

(1990)] , pAS3-3 (i(#M 5 l I 2-227075) , pCD 
M8 C^<^V— (Nature) , 329, 840, (1987)) , p 
cDNAI/Amp (InvitrogenftgS) , pREP4 

(InvitrogenttS) pAGE103 (J. Biochem. , 10 
1. 1307(1987)) , pAGE 2 1 0*S«St6it^ 

[0 0 5 5] ^Pt-i'-tbm »tt«JB4>T38Si 

tf, 1M h*#DCMJl'X (thCMV) (DIE (imme 
diateearly) MB,^<D^n^— , S V 4 0 CDSJJffly 

1/ hn^-rJUXGD^a^e— ^— , t-h^ay^Dt 

£/t> b hCMVcoi Eiag J ?cox>A>+i--^yn^E 

[0 0 5 6] giffliim ^v;uA*fflfla, hbt 

5 6 3 7 6 3 — 2 9 9) , COSltt CO 
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#J*.tf, XU^7 hP*~ U— ^3>ffi (Cytotechnolog 
y. 3. 133(1990)) , 'J >K*Ul^>^A8; 
2 2 7 0 7 5) , U#7x^x 3 >tt (Proc. Natl. Ac 
ad. Sci., USA, 84, 7413(1987)) , virology, 52. 456 

(i973)tcfe®(o^fe^^ffi^^ct^T€r-5o mmm 

»tt©»»;fej;t«*»i, #B8¥2 -2 2 7 0 7 5^ 
«»"4^tt»M¥2- 2 5 7 8 9 l^ft«tE«*tlT 

[0 0 5 7] gA«Jfi£S££LTfl!^*S^Ktt, #J 
AtfA*aCir>-f;px • <*^^yJ/3> - *<2 9 — 

J- - y^ »J— V> • 7> K • 

1992^ (Baculovirus Expression Vectors, A Laborato 
ry Manual. W.H. Freeman and Company, New York, 199 
2) , %U>h ' ZfU hn—)VX • -f > • ^V^riL^ — 

•;H*oi?- , U-^JM>h 3 8, 2 8, JL-^H 

i6. 9, i6. li, i? 3 > - o<i u — • y> k • 

>. Xa-3-^ 1995^ (Current Protocols in Mol 
ecular Biology, Suppliment 38. 28, Unitl6.9, 16.1 
1, John Wiley and Sons, New York, 1995) , Bio/Tech 
nology, 6, 47 (1988)*tCE«S*lfc*ffit«fcoT, 9 

[0 0 5 8] B««ef»A^*^-*J;»A 

»*tcmsi^o-r;i/x^^c^ ^bMM^i'^x 
-ess, gSffii^^Tiu^nsiefiA^^^- 

tltlt MAtf, pVLl 3 9 2, pVL 1 3 9 3, 
p B 1 u e B a c III (<hfc*Clnvitrogentfcg3) 
tfSCtAtT€?-S. 
[0 0 5 9] A*aD^j^clTll W^ttf, 

*jy*)i—jj • x^i^y- • tRU'\fq>'X • ^-r ;ux 

(Autographa californica nuclear polyhedrosis viru 
s) t&£&m^Z>Z.ti>*!?%Z>. £4*BJK£LT«. Spo 
doptera fragipeixte©OT*!HMB"C*£ S f 9, S f 2 1 

X, 7-7*7h'J-'7Zj.7jl/, ^'Ja--X-f 
f'7^J-Vy-7>K- ~=l-3-9 
1992^ (Baculovirus Expression Vectors, A Laborato 
ry Manual , W . II . Freeman and Company , New York , 1 99 
2) ) > Trichoplusia ni <D9mfflMT-fo £H igh 5 

(InvitrogenfcfcSi) C£*1"T?**. 

[0 0 6 0] a»*'J<^7*«Bt6fc«)a 

B^©±eia« a jge^® ^ ^ - 1 jtE a* i □ ^ 

-f;ux©*WA*tetbTtt, «*tf, »j>K*;u->«> 

Aft (f#P¥2-227075) , U3B7x^>/3>ffi (Proc. 
Natl. Acad. Sci. USA, 84,7413 (1987)) ^^^(f^>C 



(8) 



1 1 -7 5 8 6 3 



\z. ^u^zl^- • ^D-->^2ffi^i5©^nT^ 

[0 0 6 1] g£#, ntttBlia*fcttSA«BBICJ:0«a 

[0 0 6 2] ^IHV*CF)lKlft^*«d^aff«*(DXtt 

201O-X, 77^h-X> X#D-X. dtlb&^W 

^□/V-M £<z>7;io-;WH»«ffl c £?&n?€r 
[0 0 6 3] a*«<2:l,"Ui, 7> : ex 7, &4k7>=E 
7> : &=«>A»©j««R 5 feU<tt^r«M©7>^-^A 

*©«o«a*fb*ft, ^^h>> Wx* 

[0 0 6 4] SMtLTH U>fc)6— #»J">A. U 

ttffi* KK#;!/^A^£ffl^£££aU 5 i*£>o 

K\Z* a«l 6-9 6fiMWTa*„ i£^4»pHte3. 0 
-9. 0(C«^T^o pHCDHBR. ««*fctt*«<0 

[0 0 6 5] JSfc^&HKJSUT, 7>hT5/»J> 

mm.^ 9 ?-~r-mmmm vtzm^wzmmtztziz 



[0 0 6 6] »«MiB*»*tLT#6nfc»«Eai* 

116 4 Oigift [The Journal of the American Medica 
1 Association, 199, 519 (1967)} , Eagl e <DME 
Migifc [Science, 122, 501(1952)] , DMEMigifc (V 
irology, 8, 396 (1959)) , 1 9 9igiS [Proceeding o 
f the Society for the Biological Medicine, 73, 1 

(1950)] *fcBcn6S*c^»!eiiii»*tasMUfc# 

[0 0 6 7] igSft ISpH6-8, 30-40t, 
5 %CO 2 #3ET^C0&#TTl -7 BWlft 

ffl*ftTWTNM-FH««! (77^>^x> (Ph 
anningen) tfc») , Sf-900 II SFUJ&Jfe ff^BRL 
thlS) , ExCel 1400 , ExCel 1405 

C^ffifc J RHA-T^IMX;^— X (JRn Bioscien 
ces) #18) . Grace's Insect Medium [Grace. T.C.C., 
^T-* — (Nature). 195, 788 (1962)] 

[0068] pH6-7, ig^tMffi 2 5 — 30 TC ^ «fc 

<> a*i-5 hub-?**. *&, ig^* 

[0 0 6 9] «Alf, *«^©#U^^I«*t, ttlflgl*l 
lcB»«H"P5iaift*&l:lt «§H»7«, «!S£i§ 

ft, ^1/7 5 7X^ (DEAE) -t77D- 
X, DIAI0N HPA-75 (H«ftfiEtt») *l">>>*Ja^Jfc 
f^<^>3JS^D^ N^/^T-f-ft, S-Sepharose FF 
(7 y JUT i/7ttSi)^C0 1/ ^>ftffl ^fc»-f ^>3J^^ 
P7h^77^f-^ ^t77D-x, 7x-;nr 
77D-XWl/>?>$ffl^S*e^n'7 h^^^-f 
-ft, »-?H!*ffl^>t^5aft, 77^-f^^P 

[0 0 7 0] g*'J^^H«^C^ft$ 
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l»fcB*fcWR, ftaW*a«U K^'J^^K^iE 
[0 0 7 i] ^W&tftj^T-F&zwZfr&m&ffi 

*8rfiU «i**tt!ii»*5, ±E&ntt0WKttB& 

*«^*cticj;o, »B»i&£»*c£a*'t?S'*. 

[0 0 7 2] *>i, ±E#i*KJ;D5fiS;£l*&#y^:? r 

x;uffi), t B ocft(t-^t+y^J^-lHi)§ 

^fn§^ (*SAdvancedchemTech?±B) , A— * >x;l/^ 
- >^/\* > (3fegPerkin-Elmer1±S) , *7 7 ->77 W 
Jr'rZ (X 0 a. — 5r >Phannacia BiotechttB) > 7 P * 
(^SProtein Technology InstrumentftB) , ^^tJ^ 
(*@Synthecell-VegattB) , B*7t— fe^-f :/ • U 
5f7 F(*SPerSeptive*fcS), ft»»fPBf*©^^ 

H^riMi*fflffl udds-r * c t *>-?* 5o 

[0 0 7 3] 7) la, 25-yh K D^yt7 ^ >D 

3CDB5S 

^F43cfctf 2 5-h Hn^^tf^SVDsS/lcttttflc* 
(C^ft^-tf-S 9* 1 a, 25-y 

-T^^i:tCi:0, la, 25-ytKP + yW^>D 

[0 0 7 4] 2 5 -fc Fn + S/lf^* >Ds- 1 a-* 
K{b»*ett*«-r*#U^^I«i:bTtt, ±E6) 
tr Ett©#tt Ccfc0«l«b&#>J^^I<lJ«J: ±E 
6) fcE«<O#ttKi0BH»Lfc»l((El(l#<i!)»**, 

tl/TIt ttfeotttttt, 8MS«HMtK JMHSttM**: 

mwrnwrn* mtiwm&Kftm (2 5- tHn*->w 
's>D3- 1 a-**ft**«tt**rsBi») , ar« 

[0 0 7 5] 2 5-b HP^'>tf^^>D3- 1 a-* 

01-50g/L 05- 

j^Kffi. WKtt. t3?&*g, *x>K8L MJXftifco 
ft^tfK, y^y-;i^ x^y-jbft^y;!, 
u-;Pfi, SSxfMi:0XXfm 7-feh>ft£ 



»Jh>X-10 0 i±tl^ fX^SS) ^;-*>H 
S 2 0 4 (B*flMltttB) ft aro»fflStt»|»-5lr^i h 
;i/X>^*:>U>(D<fc?ftW*8*8f6l£0. l-20g/ 

[0 0 7 6] 2 5-h Fa^>fcf*i= >D3<9i8&te, 
0. 0 1-5 0 g/1 , L<&0. 01-10g/ 
lW5o 2 5-hKn^vtf^^>D 3 

- 1 a — *KYfcW*Stt«*T-r «isftU 2 5- 

t Fa + S'br^S^DsftiEiB&SiJDU 
80*C, #£b<&2 0-4 0^ PH3-1K «F£ 
L<UpH4-9©ftftTT, 5»M-9 6BSMRlCa 
13\ la, 2 5 ->?t Hn*5/fcf*3>D3*fijfi-r* 

[0 0 7 7] 8) 2 5- kHn*>/W5>D3-la 

_bE6) KE«<Z)*te*C«t0aSbfc3R»J^7 r ^KO± 
«*fc»4»»W>t«W«flaftR)*5 0 - 1 0 0/ig/E 
S. ^■y-f?, t*Sfctt3-2OI^07yK v^X 

Sft7^3.A>h 7DOH0S47^aA 
>h* (Complete Freund's Adj uvant) £ zkSKbTJl' 

««B©a#tt, iiHjgcos#^i~2Mrp^^ 

K3-1 OIUfT^o 3-7HBKKJ£»JR» 

=PJ 1976^, Antibodies-ALaboratory Manual, Cold Spr 
ing Harbor Laboratory, 1988] ft £T5SI8"£* £>o 

[0078] ftffijcffl^fcjsiBtWL, «jfa«aias#fc 

AX*-J=Dj!iiW*SM#U «jfii*J;C 4 0-5 0% 
ft, DEAE-t77D-^7A, ^nrl' >A-# 

[0 0 7 9] ^^c, ±E35ffiJC<tOftffibfc»4fcOIPI« 

SSHX-T * i t J; 0 *«K©/RU H tc^tt"^ 
[0 0 8 0] 9) *«^co*RU^^H, K#U^^ 

(1) sit^e^^>D3-e 

asiar, 2 5 ->?h Hn*^e^5>D3eBia"rs 

(2) *58«©*U^^H<0^ft, *«^tta»Kfr 
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[0 0 8 1] (3) *5£W<0 2 5-h Kn^->e^^> 
D 3 - 1 a -7kmmm<D±&l£fz\m&$:m^&ftBr 

(4) *^codna^^, y~ tf>/wyuy<-tf 

PCRS [PCR^P hZJ-;i/X(PCR Protocols), 7 
*f^7^ • r/UX (Academic Press) (1990) ]. RT- 
P CRte^KcfcO, 25-h Kn^vtf^5>D 3 - 1 

[o o 8 2] ss^mffi£ffj/fju 25-fcKn^^tr^ 

[0 0 8 3] mRNAO^aiH y — -*f>-/Vf:/U 

<hK<£0«'J£-C£3o RT-PCRS(DMt WAtf 
W^$Ify^7AyD5 F^tMA-yu-> l£t 

a'jjrrs z t \z & Qmrnx^z. 

[0 0 8 4] (5) *%^C0DNA^lx hUV( )V7,, 

(6) ^%m<Dtji2 5 -fc KD^->tf^^>D3- 1 a 
SB, JfflJia^1t>^T\ 2 5-h Kn*vtf^>D 

-he^ELISAS-f«*S, «^xX^>y 

1 a7KK^^^(STH^^#ffl^^^^^^ 

mmv&z* mmiz, &?>j*?$:tt&tvfzm9tiz£> 

[0 0 8 5] (7) #fg^cDta#£#H>T, 2 5-fcF 
(8) ^fg^CDDNA^/B^, y y ADNAiCO/W 7 



WDNA^^n-z>mci:^"et5o ^-cd^p 

[0086] j^tk*js#j£^u *%9i<z>¥Ma£»9i 
*wa»e?»f^a»iftt, ^u*^- ■ ^a-->y 

[0 0 8 7] 

>ds 3jHra«w-r* (6i^) o tr* 

5>D3^^&te, DIET1 1 [^ffl£;J. Nutritio 
n, 100, 1049(1970), Tekladtfc (Madison. WI , USA)J;9P 
urified diet for Rati bTI£^) Sffi^fc. fi^ft^GD 
M^AttO. 03%, U>KttO. 6%Ofcf^> 

[0 0 8 8] N©*5Mfije»c:tt>f*>3S«*SiB^ 
>t. B»4 8B*IBHilrt, la, 2 5-5?kHP*->W 
5>D3 (CALVIOCHEMttSS, CA.USA) ^Ug/77h 

[0 0 8 9] PBS (lL + iCNaCl 8 

g, KC1 0. 2g, NazHPO^ • 12H2O 2. 
9 g*5i;tXKH 2 P04 0. 2 g$Mn) Tife^ 

(Rat diet: 1 0 0 g tt:^;k>^A0. 5g, 'J >K 
0. 6 g*>±tfbf^5>D3e2 0 0 I U^^TT-S) £ 

[0 0 9 0] fttt«2 77hM«l;0, mRNAcopi 
B 

W5>D 3 ^tT^fLfc77 hcfcOHMUfcBK 
0. 78g. 51*C!>filBfT?MWU*:7y h«t(3«8Uft 
»«0. 9 4g**tnetlPBS-e«c*Mk, 

[0 0 9 1 ] f£^im$l£, 5. 5 M ( 5 

0 0m 1 tlC^Jz^W Vftv7^-h 3 2 4. 
5g, ^X>8tMJOA 3. 7 g*5J:t/tfJH3 ~>- 
;W (Sarkosyl) 3. 3g^m) 3 5m 1 

2 -^Jwar/Nx^y—^ 4 9 2 a 1 €tj(jda, >j<rftu 

&;6*£3jx : E>?x^-'f If— (Digital Homogenizer^p^tt 



(11) 



&m¥- 1 1 -7 5 8 6 3 



S) Vttr+fXto. 5 Oml^&jftfSI;: l %V-i> 

[0 0 9 2] MffiSffi^ 15ml e3Si6?-i-^» 
U 6 0 0 0 SHE, 2 0t3<8*frTT 1 0 »MSB^»IB 

*fr^ ±m&m%Lfz<, m±m& 1 6 m 1 fo, cs 

TFAfSiSfS [PharmaciattSC s TFASfS 1 0 0m 
1, 0.* 25M EDTASJS (pH7. 0) 82. 0 
6mUH 2 02 3. 0 9ml £*E£ LfcigfiS] 17m 
1 c7)Ao/i4 0 m 1 'J 7ay-S©fa 

-:/fc:MUfc», 2 5 0 0 0[hJK, 1 8*C<£>&#T-C 

[0 0 9 3] ±»S»f , f 1 . 5 cm 

&£<BteBa*fc«J»rU MBS 4 MGTCg» (5. 5 
M GTCgffc 4ml, Hz O 1. 5ml, 2-*)ll3 
7h3L*;-)V 5 6 I SffidU/tBS) 0. 6ml 
KljS^Lfco 1 4 0 0 00(617 1 5 8>M3'k 

A£ l 5 u l , x^ y — ;n& o . 4 5ml inABHBfe, 

[oo9 4] iwlwl^i ox^y-jvcmmSi, te 

gf$ (lOmM Tr is-HCl (pH8. 0), 
ImM EDTA-NaOH (pH8. 0) 3 lmlC 

n»u 1400 oihhbt i s^raa^aia, ±»«r 

[0 0 9 5] itt^7 0%x^;-;i/ti5tM, te 

ti®&5 0 0 n 1 fcfiWBLfc. B«fl*:<fctK 26 On 

t) 6 3 9//g. #K»7 y N a*<0 W»«fc 0918/ig 
<0«RNA*W»Ufc. SttBSJ^y hEfi*<0»RNA 
»«150m1S6 5TCT5»HM!k»aU. 

[0 0 9 6] ^jgffiEtr, 5MNaCl£0. 5ml^ 
^TE/NaCl ClOmM Tr is-HCl (p 
H7. 5) , NaCl 5 0 0mM] T¥«ftU>t*U 
rfdT-fe^I/O— X (Collaborative researcher., type 
3) £0. 15gUDA, Kt;i/P-Xl:8RNASR« 
$^Co Kiz;WD-*ft#^Afc3fe*U TE/NaC 

l»*8m 1 HJSU tt»L/fc», 0. 5ml<Z)TE& 
TmRNA^U igffi«e£ 2 0 0 u 1 -T^#ili&& 
Ltzo 

[0 0 9 7] Bt»H»J: 02/zl t*o+r>:/U >y U 
SrtJ->;/'J ^Mfc 1 /x g/m 1 ©xf^a^A/DV 

<h^20m ism m9\-mm\z&Dytz>-v>7*) 

»3X^y-JUS:SSU0L^'tt:IB€:Sfc. IS«:J&£8 0%X 
^y-;UT*»«, TE«««l:WLfc. 

[0 0 9 8] _bE»ffKJ:?K SttW77rfi*Otf 
IJ;014. 3MgOmRNASBSl/fc. 



[0 0 9 9] ftffiM3 cDNAM^7'J-®«S 
StratagenetfcSS ZAP-cDNA synthesis kit (#2004 

oo) asMcosi^§tci¥oTcDNA^-ry^'j 

©mRNAt4^gffl^ m&^>Mm&!&\ZJ:D, firs 
t strand DNA^ffiU RN A»»»*RJ6», D 
NA#'J^7- ir I Tsecond strandD NA^^S L 
Ac. 

[0 10 0] Siiftfr~Ft?P f uDNA/RU^^-ifJE 
Jfcfcfr^ ttcDNA©«*^P»*ffl{bUfc, ScDN 
AlCEcoR I7^:/*-WH-£3J£U.'J >*fc», 
XhoITML, EcoRI-XhoIO^Irt'l'h 
*K^:»OcDNA»tf-£Lfc. KcDNABrM, 
^A^ZAPII£>Ec oR I - Xh o I fflHfcfclfAU 
Giga pack Gold Pakaging Kit (StratageneftS) 
^1trtytr—i?>tf* «giXLl-Blue, M 
RF'ttt^/t- ^r — ^VCS 2 5 7&m\,*ft. US 
«KJ;D, cDNA^^7«J-««8l/t. 

[oioi] mmw4 8ttB»77 KoiwrcwRW 

K*3SLT^-6mRNAi^f-<oa«? 

Nf&#fcfi'3>D3 • 2 SffiTKKfls 

ML> CtlfcP 4 5 0 77$ U — t*-r-6tf^5>D 

ttl:^7HU;^y>^Ii (AfiK) , 

U fODNA|E?tt^, *©3#(DlfifSPCRi| 

[0 10 2] JWfcWfcfci, t^^7-iltAi 
«K:«B-r*EW#^7 lcS4ti*:iSaEM*«rr*D 
NA^ T>^ir>X^^-rv-i:bTH®^{'ffi^-r 

% m#mn 8 $ fttzm&ffiFiz * d n a &jb ^ 

feo StratageneftSS ZAP-cDNA synthesis kit (# 
200400) :& «fct/*KS« 2 b&BttBW^ >y h 

©mRNA^4/i gffl^ , random hexamer^r^^-l'V 
— <h LT, first strand DNA^lfco 
[0 10 3] Rfirst strand DNA^f>^U"Ni 
IT, E5>J#*7K^atlfc*SiB5lJ&^r-r«»DNA 

E^^~£DNA£7>^ir>X;/^^-£LTffl 
t^, StratageneftgjR T - R C R kit *?Jffl IT, 
P C R £?to fz<> P C R PERKIN ELMER tt® CO DNA Th 
ermal Cycler480£ffl ^ 9 4TCT3 0 fMHU 4 2^"^ 
1#IW, 7 2TCT l#R8<DIg*11M 3 

[0 10 4] Ert?«»^7^fO"-xyjW«ailc»t?»Wb 
fctC5» 2 5 5 bpOifMWrJt (AHSrlt) j9«B»& 
tl^o ^®rM*^7^/a — X<fc 0, DNA purification 
kit (Bio RadttK) ^ffl^TSlffllp CR I 1^^^ — 
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(InvitrogenthS) fc#ALfc. Hi60iJ 2 TB?§ 
2 5-t f*n*vfc^>D3- 1 a-7KKftl»*&1£ 
«W*fTo&7v h*J;tf*8*7y NS^co^RNA 
^6#U (A) ♦RNA*W»U «■* T^a-XS^t 

[0 10 5] cn^/>yi/>7-f Jl^ — SflJl^ ±E 

K-ttA«WfeJ:tfHflW»Cfi*"r*tB»EW**UTl^ 

[0 10 6] ttAH»lt*I^ B R L ifcSS 3 ' R A C 
Ei/7f^*yh«fflfflU, ^TcO^ffiT 2 5 - fc H 

NA©3 , «©#BiR«ai'b^*:PCR»liWrM-*» 
fe e BRLttSi3 'RACEWA+y hfcftJSKBOli 
god T/AU A P ^ 7-f T-*5«fctf t 2t?ffi#L 
fcBttKWfcfrofc^;/ W*<0mRNAS:4wgffl^ 
cDNA^^tfc 

[0 10 7] KcDNASf>^U-htlTffl^ 
±E"r»(i4tifcAH»r>4-<0#rsEW^&, SE^J#^ 

GT^an/tiKaEjij^^r-rsDNAftdfiEu, -tr>x 

y^-f V-<h LTft^/io BRLttS3'RACEy7 

[0 10 8] _L!2^>7'V-K -fe>X:/^-f V— #<fc 
tf7>5Hz>X:/^-f V— £flH>, PCR£, 9 4tT 
l#Rfl, 5 5tTim 7 21C1?2 5)f ( BCDIfi* 1 1* 

maflcitMl/ftt^^, 1. 3 kbOii-tliifrtf- 
tASWJf) J&iBfc'&tl*:. »S9t*7;tfn-;*J:D* 
DNA purification kit (Bio RadttSS) SrM^Tfflffl 
U pCRI M^^-l;)fAUco 
[0 10 9] A3WH-feAH*)t£:ra*fc:, 7£ttlJ§S^ 
v ha*0)mRNA»c«rJlM^A-f ^U^-f Xbfc« IS 
A 3 K>tHAH»rM-©fflaf^ft*$/uT?^fc, 

[0 110] HJSW5 2 5-k l*a*->fcf*5>D3 
- 1 a-7kKffcSMfc*3-HT*DNA©ffi# 
^ffi^J2T'|^abfccDNA^-r^^>J- (7 7-^) 
$lyt-U^;0, l^e»2^f@(^y^-^^^t- 
S«fc5K:*X«*±fc:fiffiU SilL Hybond 
N*R (AmershamfrS!) S^^ — ^^JSEUfc^^ — U 
±fc«-t*, ^-JDNASaRtfiflfc. -> + -U 

[0 1 1 1 ] 3£t£9R&* 7)l*J l )mW (1 . 5 M N 
aCK 0. 5M NaOH^jgtcSa) 4octt/SDS 

(2 xSSC, 0. 1% SDSgfgfCgjl) U 
ift#8L ^^-^DNA*«K±lc:BSSn/S: 



fco DIG7^'J>^7h »J >^-7>/WA 

tfcgj #1 175 033) 43£t/, AHBrM-^fcttASBr^a- 
^2ng$f>^-h«!:lTfflU, PCRSff^, D 

I G7^UflsLfcAH»rjt*fcttA3BffrftffiSUfc. 

[0 112] PCRU 9 4t:Tl»BJ], 5 OtTl^ 
K, 7 2*:Tl#IH©X8*11M*Jl'£UT, 3 01* 
-f ^;KZ)*frTffoft:, ft6htDIG7^ftAH» 
ft&J:ZfD I G^^JWfcA3»jt««jfiC!)^U-^tU 
TAB life. lETBaifcyPyf-f >^K£6 01C<Z) 
A^fr/US* [5XSSC, 0. 1 % Sarkosyl, 0. 

0 2% sds, 1% /w^uffl^ny + ^Ki 

MllfcD I G7^D-y (10/il/10ml 

fc. 

[0113] ;w^u y-r x«, mo)$t& < 2 x s s c 

[aU 0. lXSSCMr/O. 1% SDS$ffl^6 0 

r-ei 5»pfl<o«c»s2iii*js) , ^D^ycix 

0. 1M7H>8» 0. 1 5 MN aC 1, pH7. 5 
*fl!^T*») , AP^fSLTciaD I Gfit*t©jEl6 

JS) , CO. 1 M T r i s -HC 1 (p 

H9. 5), 0. lMNaCl :fc<£t/5 OmM MgC 
l2*flJ^T2Mfi] DIG«t«fll+7h 
— U V>A-f AthK #1 363 514) £/B^T\ 

^D-^fcA-f ^U^-f XT*^-^S:X«V-f Jl/A 

[0 114] £C0<h£, D I G^Jl^P — 

-fXti^-ysajJU 3*cfCD I G^^;WkA3Br 
Jttffltr^ Tfcfv-Z&Q* SSFrH-ch/W^U^Xt- 

a, HSEv't-ncM*, A-r ^u^xrsctsas 

BUS:. Affl«, AUAP0H^V-Sffl^ 

ftPCRCit), tt^9-**«A3»rM-©«*EM*«r 

[0 115] ««-3 5«co>' + -l/t«»U, 
4 -2<D-f?~-t7 & (No. 221, 522, 411, 1 

1 1) Ml/co #^-^^n->^6DNA&ffltfi 
L, Rapid excision kit (StratagenettgS, #211204) 
*JH^T, pBluescript^^^ — \ZH€Vt?L. M13^ 

V-*ffl^^D-> + tC# AStlfcDNAcOttaE 

[0 1 16] No. 2 2 1 £D->f::J;*»Wfc:J;D, 
E5U#*I 5KjRS*lfc, 2 4 6 9b p G)*ftBE5U**-f 
*DNArt«Ba&6*a£. KDNAKtt, 50175/i 
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co i i 7] mmme »su2 s-tKD^tf* 
si 

*JB«5-CEttU&No. 2 2 1^P-><fctK 
^■y^iSU Hindlll^XbalTWl 
tz. Q »diaMaffl«S^^*"-p cDNA 3 (invitrogen 
ttB) £f^KH i n dIII&£tfX b a I "CWBr U 

[0118] jiets &*&tisu- 

iDHSaMMSiU 7 >bT^U 

coii9] -^7X5 v \*<Dfflmmmwm\zj:z>ffitif 

££££flS|gU pCMD3R<tfe«Uco pCMD3 
R$Xl/^NP#-H'>3>S [Potter^, Proc. Na 
tl. Acad.Sci. USA., 81, 716(1984)] lZ<k K> , MttiNB 

jskwau «T<o<fc?«essi*fc. cos7jaasa 

£10%FCS (^S/fl&iEjlMS) &J6inUfcDMEMiS 
% (GibcoBRLttS) Sffll^ r-f7'>att2BraM 

[0120] em hu^^>ffl3i^«fcoT, v 

">3.*6»iSt»(lS^ BEHBfi*PBS*«^T8te» 
U 2-6. 0xl0 6 /mlC^^^f:IMKP 
B S (13 7 mM KC1, 2 . 7 mM NaC 1, 8 . 
ImM Na2HP0 4 , 1. 5 mM NaH2P0 4 . 4m 
MMgClz) 0. 5mll:iiU;o KffiW&ft^tf 
pCMD3R^7XSH 1 5 /x g^rSliO. 4 c m0p 
ulsercuvette (BI0-RADtt») fcjD*., ffi-&Lfc«, X 

stf— U-f 5^ a >^MGene pulser (BIO-RADft 
Si) SflilV 9 6 0 /iF, 0. 2 2kVCD*frT, A°;V 
AMlOSfT^ DNA^Abfe, 

[0121] ^DNA^Affl^a^rl 0% FCSm 
DMEMSifil 0mli:!B»U 5%C02^>^a^ 
— 3 7tT4 8-7 2B#|lflJ8*Ufc. r^7^ 

i(0iS«K*l»^TPBS"C2lHHfe»U, X^U-A- 

[0 12 2] HJS«fiJ7 h h&M2 5 - t FP*>-tf^ 
^>Da- 1 a-TklfiflSlWae^Btfi 

th^xy^ommLfz'tmi. 2 gj;D, *jb«i2k 

fM<Dl?m\zmV* SRNA7 5 0|£g*tt#U tttt 

RNAd: 9 9 . 5 gcDmRNA^rlXff L^io f£mRN 

hcDNA7<^7'J-*fl»lfc. 



[0 12 3] *«S«5IZBttC!)3jrttfc!|li;, thti3fe<E> 

2 5-t HP^^tr^^ >d 3 - 1 a-T^mitmm^zi 

fc246 9bp©7yhW5 >Da*Kft:»*aeT- 
S81S«5tgeitt<0*ffiTD I G5^;Ufbbfc 

[0 12 4] A-f ^U^-fi?-S/ 3 >tt, *;UA7^ K 
$4 0%t$f/W^'Jg»^fflK -Pjfe, 42rc7)^fr 

ODNAftfflfcBU ^n->^fc}f A£*ifc 
D N A<D«aE5U*#Wb&. 

[0 12 5] ttDNAttBE5»J#^6»r5Ra*afci»EJiJ 
*3T0THjfc. RDNASWtfctt, 5 0 87^;i©^ 

1 a-*Kft»i:4 1 3 75/KSSS^rai;EW**r 
U P4 5 0 775'J-*>;^l:*it5, 'NAUS^ 

y^uy H*-»i»&<H«iato#i575yiBE 

[0 12 6] KDNAEWtt, ^u/h**^*)© 

<h 1 7 2 4»Sli3UE5U£WU i«^«ratt^B«>e»tl 

/Co 

[0 12 7] mmms hE&*tf*i= >D3- l a 

trae^Ra-^^AS ^ FpCMD3R£COS-7*ffi 
B^»Al/fc. Kae^aAKBlBSX 1 0 5 £1 0%F 
CS*§tfDMEM«li6 10ml *"C 2 4fiFPfl«§l«, 
igifeS; 1 %FCS^OTMEMSi8m 1 KSSftU 
[2 6, 2 7 - 3 H] - 2S-hHO + yW^>D 

3 (AmershamaSf) £ 2 0 0 0 B q / 3 a 1 > * 7 — ;P 
B««»nA, 2 4fiFBB«§tUfc, 

[0 12 8] ^SS±tB4BJ:Ty:iMJ3a^O, Blig 

h&DyerO^ffi [Can. J. Biochem. ,37 , 911 (1959)] T 
lf*3>D3ft»Mb*ttHiLfc. IPS, SOmlffico 

ofcS/t-H: 1 0m 1 <D/>9S—)V&jmjL> 7,0 V— 

n:^i^y-;n Omi^saou yt-n:S^x^ 

[0 12 9] Ra-jyfffc^np^A 1 0m 1 ^iDA<fc 
<ffi£U $ 1 0ml©^DP*Jl/A^M, f5 

lomi^iax., mmzm&tbtii&ff^ n^titzou 
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[0 13 0] BEjrao*;i/Attfl5«t, mV4t*±&tii* 

6 om i 2 ffimmm. 25 

iso-^n/^y— ;p/n-^**>=6 : 6 : 
8 8<0ffl^»tt4 0 0/zl lCi§fl?LAco 
[0 13 1] J ASCOaSHPLC^XfA8 8 0 P 
USffl^, TSKsilicagel 1 5 Ofi^A (4. 6X2 
5 0 mm, tosohttg) iso-^n/ty — ;U/ 

y^y-;U/n-^^it>=6 : 6 : 8 8©jE§8««9 

[0 13 2] RUSK, *3Be-?^*tt^^^"-p c 
DNA 3 ^ffl^Ttf^^ >D3ftit^/<^^^fi : ofco 
fc£JP:£S 1 (C^L/to Aj&tpcMD3Rt«AUfc*MB 
Bj&tp cDNA3£SAUfc«MSK:cfc 

cMD3R&WAUfc«JIB<02K la, 2 

**2 5-fc HP^^tf^^>D3- 1 a-*R^»*g 
tt^Ct^^tl, **WO«fff4<2 5- tl<D 

Met Thr Gin 

Leu Pro Ser 

He Pro Gly 
35 

Cly Gly Leu 
50 

Tyr Gly Pro 
65 

Val Ala Asp 

Cys Pro Glu 

His Gin Arg 
115 

Arg Leu Arg 

130 
Ala Gly Tyr 
145 

Arg Leu Arg 
Leu Asp Val 
Ala Val Leu 



[0 13 3] 

Tic* D«BS*i**a»l*©fiS AftOf B, 

»S»KWJBtt* 25-t KP + S/fcf^^>D3- 1 a 

T#S*l6tt«AttDNA, MixftDNA^tt 
*»IHEai*, S0WHESWfrSflHr>fc2 5-fc Ka*-> 
If* 5 >D 3 - 1 a-*B6fl2»*C!)HJB», 2 5-tH 
□ *->tf^5>D3- 1 a-*§Bft»*«Stt*Wr** 
•J^Pfcffl^fclo, 2 5 - i/h HD^S/hf^^ > 

[0 13 4] 

EJWM :.l 
EJUiOftS : 5 0 1 
IB^JcO^ : T^yffi 

htbp^- : mm 
&m : 



Ala Val 
5 

Gin Leu 

20 
Pro Ser 

Ser Arg 

He Trp 

Pro Ala 
85 

Arg Cys 
100 

Ala Cys 

Ser Leu 

Ala Gly 

Arg Gin 
165 
Ala Gly 
180 

Leu Gly 



Lys Leu 
Gly Ser 
Thr Pro 



Ala Ser Arg 
10 

Asp Ser Val 
25 

Ser Phe Leu 
40 

Glu Leu Gin 



Leu His 
55 

Ser Gly Ser Phe Gly 

70 
Leu Val 



Val Phe His 

Leu Arg Ser 

Ala Glu Leu 
45 

Val His Cly 
60 

Thr Leu Arg 
75 

Leu Arg Gin 



Ser Phe 

Gly Leu 

Leu Ala 
135 
Thr Leu 
150 

Arg Gly 
Glu Phe 
Ser Arg 



Glu Gin Leu 
90 

Ser Ser Trp Ser Glu His 

105 
Leu Thr Ala 
120 

Pro Leu Leu 



Arg Val Gin 
15 

Leu Ser Asp 
30 

Phe Cys Lys 

Ala Ala Arg 

Thr Val Tyr 
80 

Glu Ser His 
95 

Arg Arg Arg 
110 

Glu Trp Gin 



Asp Gly Glu 
125 

Leu Arg Pro Gin Ala Ala 
140 

Asp Ser Val Val Ser Asp 
155 

Cly Leu Pro 



Arg Gly Ser 
170 

Tyr Lys Phe 
185 

Leu Gly Cys 



Cly Leu Glu 
Leu Glu Ala 



Leu Val Arg 
160 

Asp Leu Val 
175 

Cly He Gly 
190 

Glu Val Pro 
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195 



200 



205 



Pro Asp Thr Clu Thr Phe He Clu Ala Val Gly Ser Val Phe Val Ser 

210 215 220 

Thr Leu Leu Thr Met Ala Met Pro Ser Trp Leu His Arg Leu He Pro 
225 230 235 240 

Gly Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe 

245 250 255 

Ala Gin Lys His Val Glu Gin Arg Glu Gly Glu Ala Ala Val Arg Asn 

260 265 270 

Gin Gly Lys Pro Glu Glu Asp Leu Pro Thr Gly His His Leu Thr His 

275 280 285 

Phe Leu Phe Arg Glu Lys Val Ser Val Gin Ser He Val Gly Asn Val 

290 295 300 

Thr Clu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser 
305 310 315 320 

Trp Ala Leu Tyr Glu Leu Ser Arg nis Pro Glu Val Gin Ser Ala Leu 

325 330 335 

His Ser Clu He Thr Gly Ala Val Asn Pro Gly Ser Tyr Ala His Leu 

340 345 350 

Gin Ala Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys 

355 360 365 

Glu Val Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro 

370 375 380 

Asp Arg Asp He Cys Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu 
385 390 395 400 

Val Ser Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Ala Gin Phe Arg 

405 410 415 

Glu Pro Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Ala 

420 425 430 

Pro His Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys 

435 440 445 

He Gly Arg Arg Leu Ala Glu Leu Glu Leu Cln Met Ala Leu Ala Gin 

450 455 460 

He Leu Thr His Phe Clu Val Leu Pro Glu Pro Gly Ala Leu Pro Val 
465 470 475 480 

Lys Pro Met Thr Arg Thr Val Leu Val Pro Clu Arg Ser He His Leu 

485 490 495 

Cln Phe Val Asp Arg 



Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

15 10 15 

Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 



500 



[0135] E5U#** : 2 



K£U<E>g£ : 5 0 8 



mm : 



35 



40 



45 
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Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 

50 55 60 

Gin Val Cln Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu Glu 

85 90 95 

Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

Ala Glu Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Gly Thr Leu Asn Asn 
145 150 155 160 

Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr Lys 

180 185 190 

Phe Gly Leu Glu Gly He Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

Trp Asp Cln Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 

260 265 270 

Ala Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

Cln Ser He Leu Cly Asn Val Thr Glu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

Pro Glu Val Gin Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 
435 440 445 
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Gly Phe Cly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Gin Pro 
465 470 475 480 

Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 
[0 13 6] IB^JS^: 3 E»Ig: cDNA tomRNA 

: 1 5 0 3 &m : 

E$9<Z>&:ttK 



h#PS>- : dCMtt 

ATG ACC CAG GCA CTC AAG CTC GCC TCC AGA GTC TTC CAT CCA CTC CAA 48 
Met Thr Gin Ala Val Lys Leu Ala Ser Arg Val Phe His Arg Val Gin 

1 5 10 15 

CTC CCT TCT CAG CTG GGC AGT GAC TCG CTT CTC CGC ACT TTA TCT GAT 96 
Leu Pro Ser Gin Leu Gly Ser Asp Ser Val Leu Arg Ser Leu Ser Asp 

20 25 30 

ATC CCT GGG CCC TCT ACA CCT AGC TTC CTG CCT CAA CTC TTC TCC AAA 144 
lie Pro Cly Pro Ser Thr Pro Ser Phe Leu Ala Glu Leu Phe Cys Lys 

35 40 45 

GGC GGG CTG TCC ACG CTA CAT GAA CTG CAG GTG CAT GGC GCT CCC CGG 192 
Gly Gly Leu Ser Arg Leu His Glu Leu Gin Val His Gly Ala Ala Arg 

50 55 60 

TAC GGG CCA ATA TGG TCC GGC AGC TTC GGG ACA CTT CGC ACA GTT TAT 240 
Tyr Gly Pro He Trp Ser Gly Ser Phe Gly Thr Leu Arg Thr Val Tyr 
65 70 75 80 

GTG GCC GAC CCT GCA CTT GTA GAG CAG CTC CTG CGA CAA GAA AGT CAT 288 
Val Ala Asp Pro Ala Leu Val Glu Gin Leu Leu Arg Gin Glu Ser His 

85 90 95 

TCT CCA GAG CCC TCT AGT TTC TCA TCT TGG TCA.GAG CAC CCT CGC CGC 336 
Cys Pro Glu Arg Cys Ser Phe Ser Ser Trp Ser Glu His Arg Arg Arg 

100 105 110 

CAC CAG CGG GCT TCC GGG TTG CTA ACG GCC GAT CGT CAA GAA TGG CAG 384 
His Gin Arg Ala Cys Gly Leu Leu Thr Ala Asp Gly Glu Glu Trp Gin 

115 120 125 

AGG CTC CGA AGT CTC CTG GCC CCC CTA CTC CTC CCA CCT CAA GCA GCC 432 
Arg Leu Arg Ser Leu Leu Ala Pro Leu Leu Leu Arg Pro Gin Ala Ala 

130 135 140 

GCC GGC TAT GCT GCA ACT CTC GAC ACC GTC GTC AGT GAC CTC GTG CGA 480 
Ala Gly Tyr Ala Gly Thr Leu Asp Ser Val Val Ser Asp Leu Val Arg 
145 150 155 160 

CGA CTA AGC CCC CAG CGG CGA CGT GGC TCT GGG CTA CCG GAC CTA GTT 528 
Arg Leu Arg Arg Gin Arg Gly Arg Gly Ser Gly Leu Pro Asp Leu Val 

165 170 175 

CTG GAC GTG GCG GCA GAG TTT TAC AAA TIT GCC CTA CAA GGC ATA GCC 576 
Leu Asp Val Ala Gly Glu Phe Tyr Lys Phe Gly Leu Glu Gly lie Cly 
180 185 190 
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GCG GTC CTG CTG CCA TCG CCC CTC GCC TGC CTC GAG GCT CAA GTT CCT 624 
Ala Val Leu Leu Gly Ser Arg Leu Gly Cys Leu Glu Ala Clu Val Pro 

195 200 205 

CCC GAC ACA GAA ACC TTC ATT GAG GCC GTC GGC TCC GTC TTT GTG TCT 672 
Pro Asp Thr Glu Thr Phe He Glu Ala Val Gly Ser Val Phe Val Ser 

210 215 220 

ACA CTC TTC ACC ATG CCA ATG CCC ACT TGG CTG CAC CCC CTT ATA CCC 720 
Thr Leu Leu Thr Met Ala Met Pro Ser Trp Leu His Arg Leu He Pro 
225 230 235 240 

GCA CCC TCG GCC CCC CTC TGC AGA GAC TGG GAT CAC ATG TTT GCC TTT 768 
Gly Pro Trp Ala Arg Leu Cys Arg Asp Trp Asp Gin Met Phe Ala Phe 

245 250 255 

GCC CAC AAC CAC CTC GAG CAG CCC GAA GGC GAA GCT CCC GTG AGG AAC 816 
Ala Gin Lys His Val Glu Gin Arg Glu Gly Glu Ala Ala Val Arg Asn 

260 265 270 

CAG GGA AAG CCT GAG GAG CAT TTG CCA ACG GGG CAT CAC TTA ACC CAC 864 
Gin Gly Lys Pro Clu Glu Asp Leu Pro Thr Gly His His Leu Thr His 

275 280 285 

TTC CTT TTT CGG GAA AAG CTG TCT GTC CAG TCC ATA GTG GGA AAT GTG 912 
Phe Leu Phe Arg Glu Lys Val Ser Val Gin Ser lie Val Gly Asn Val 

290 295 300 

ACA GAG CTA CTA CTG GCT GGA GTG GAC ACG GTA TCC AAT ACG CTC TCC 960 
Thr Glu Leu Leu Leu Ala Gly Val Asp Thr Val Ser Asn Thr Leu Ser 
305 310 315 320 

TGG GCA CTC TAT CAG CTC TCC CCC CAC CCG GAA GTC CAG TCT GCA CTC 1008 
Trp Ala Leu Tyr Glu Leu Ser Arg His Pro Glu Val Gin Ser Ala Leu 

325 330 335 

CAC TCT GAG ATC ACA GGC GCT GTC AAC CCT GGC TCC TAT CCC CAC CTC 1056 
His Ser Glu He Thr Gly Ala Val Asn Pro Gly Ser Tyr Ala His Leu 

340 345 350 

CAA GCC ACT GCT CTG TCC CAG CTA CCC CTG CTA AAC GCT GTG ATC AAA 1104 
Gin Ala Thr Ala Leu Ser Gin Leu Pro Leu Leu Lys Ala Val He Lys 

355 360 365 

GAA GTG TTG ACA TTG TAC CCT GTG GTA CCT GGG AAC TCC CGT GTC CCA 1152 
Glu Val Leu Arg Leu Tyr Pro Val Val Pro Gly Asn Ser Arg Val Pro 

370 375 380 

GAC ACA GAC ATC TCT GTA GGA AAC TAT CTT ATT CCC CAA GAT ACA CTG 1200 
Asp Arg Asp He Cys Val Gly Asn Tyr Val He Pro Gin Asp Thr Leu 
385 390 395 400 

GTT TCC CTC TGT CAC TAT CCC ACT TCA AGG GAC CCC GCC CAG TTT CGG 1248 
Val Ser Leu Cys His Tyr Ala Thr Ser Arg Asp Pro Ala Gin Phe Arg 

405 410 415 

GAA CCC AAC TCT TTT AAT CCA GCT CCA TGG CTT GGA GAG GCT CCA GCC 1296 
Glu Pro Asn Ser Phe Asn Pro Ala Arg Trp Leu Gly Glu Gly Pro Ala 

420 425 430 

CCC CAC CCA TTT CCA TCT CTT CCT TTT GGC TTT GCC AAA CCA AGT TGC 1344 
Pro His Pro Phe Ala Ser Leu Pro Phe Gly Phe Gly Lys Arg Ser Cys 

435- 440 445 

ATA GCC ACA CGC TTG GCA CAG CTC CAC CTA CAA ATG GCG TTG GCC CAC 1392 
He Gly Arg Arg Leu Ala Glu Leu Glu Leu Gin Met Ala Leu Ala Gin 
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450 455 460 

ATC TTC ACC CAT TTT CAC GTG CTG CCT GAG CCA GGT GCT CTT CCA GTC 1440 
lie Leu Thr His Phe Clu Val Leu Pro Glu Pro Gly Ala Leu Pro Val 
465 470 475 480 

AAA CCC ATG ACC CGG ACT CTC CTC CTA CCT GAG AGG ACC ATC CAT .CTC 1488 
Lys Pro Met Thr Arg Thr Val Leu Val Pro Clu Arg Ser He His Leu 

485 490 495 

CAG TTT GTA CAC AGA 1503 
Gin Phe Val Asp Arg 
500 

[0137] EM#*» : 4 ffiFHOmm : cDNA to mRNA 

EJUOftS : 2469 mm : 



B9U 

ATG ACC CAG ACC CTC AAG TAC CCC TCC AGA GTG TTC CAT CGC GTC CGC 48 
Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 

1 5 10 .15 

TGG GCG CCC CAG TTG CGC CCC TCC CTA GGC TAC CGA GAG TAC CAC TCA 96 
Trp Ala Pro Glu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

GCA CGC CGG AGC TTG GCA GAC ATC CCA GGC CCC TCT ACG CCC AGC TTT 144 
Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

CTG GCC GAA CTT TTC TGC AAG GGG GGC CTC TCG AGG CTA CAC GAG CTG 192 
Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 

50 55 60 

CAG GTG CAG GGC GCC GCG CAC TTC CGG CCG GTG TGG CTA GCC AGC TTT 240 
Gin Val Gin Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

GGG ACA GTG CCC ACC GTG TAC GTG GCT GCC CCT GCA CTC GTC GAG GAG 288 
Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Glu Glu 

85 90 95 

CTG CTG CGA CAG GAG GGA CCC CGG CCC GAG CGC TGC AGC TTC TCG CCC 336 
Leu Leu Arg Cln Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

TGG ACC GAG CAC CGC CGC TGC CGC CAG CGG GCT TGC CGA CTG CTC ACT 384 
Trp Thr Glu His Arg Arg Cys Arg Cln Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

GCG GAA CGC GAA GAA TCG CAA AGG CTC CGC ACT CTC CTG GCC CCG CTC 432 
Ala Glu Gly Clu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

CTC CTC CGG CCT CAA GCG GCC CCC CGC TAC CCC CGA ACC CTC AAC AAC 480 
Leu Leu Arg Pro Cln Ala Ala Ala Arg Tyr Ala Cly Thr Leu Asn Asn 
145 150 155 160 

GTA GTC TCC CAC CTT GTG CGG CCT CTG ACC CGC CAG CCG CGA CGT GGC 528 
Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Cln Arg Cly Arg Gly 

165 170 175 

ACG GGG CCG CCC CCC CTG CTT CGG CAC GTG GCG CGG GAA TTT TAC AAG 576 
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Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Cly Glu Phe Tyr Lys 

180 185 190 

TTC CGA CTG GAA GGC ATC GCC GCG CTT CTG CTC GCC TCG CGC TTG CGC 624 
Phe Gly Leu Glu Gly lie Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

TGC CTG GAG GCT CAA GTG CCA CCC GAC ACG GAG ACC TTC ATC CGC GCT 672 
Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe He Arg Ala 

210 215 220 

GTG GGC TCG GTG TTT GTG TCC ACG CTG TTG ACC ATG CCG ATG CCC CAC 720 
Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

TCG CTG CGC CAC CTT GTG CCT GGC CCC TCC GGC CGC CTC TGC CGA GAC 768 
Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

TGG GAC CAG ATG TTT GCA TTT GCT CAG AGC CAC GTG GAG CGG CGA GAG 816 
Trp Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 

260 265 270 

GCA CAG CCA CCC ATC AGG AAC GGA CGA CAG CCC GAG AAC GAC CTG GAG 864 
Ala Glu Ala Ala Met Arg Asn Gly Gly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

TCT GGG GCG CAC CTC ACC CAC TTC CTG TTC CGC GAA GAG TTG CCT GCC 912 
Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

CAG TCC ATC CTG GGA AAT GTG ACA GAG TTG CTA TTC GCG GGA GTG GAC 960 
Gin Ser He Leu Gly Asn Val Thr Glu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

ACG GTG TCC AAC ACG CTC TCT TGG GCT CTG TAT GAG CTC TCC CGG CAC 1008 
Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 

325 330 335 

CCC GAA CTC CAG ACA GCA CTC CAC TCA CAG ATC ACA GCT GCC CTG ACC 1056 
Pro Glu Val Gin Thr Ala Leu His Ser Glu He Thr Ala Ala Leu Ser 

340 345 350 

CCT GGC TCC ACT GCC TAC CCC TCA GCC ACT GTT CTG TCC CAG CTG CCC 1104 
Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

CTC CTG AAG GCG GTG GTC AAG GAA GTG CTA AGA CTG TAC CCT GTG GTA 1152 
Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

CCT GGA AAT TCT CGT GTC CCA GAC AAA CAC ATT CAT GTG GGT GAC TAT 1200 
Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

ATT ATC CCC AAA AAT ACG CTG GTC ACT CTG TGT CAC TAT GCC ACT TCA 1248 
He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

AGC GAC CCT GCC CAG TTC CCA GAG CCA AAT TCT TTT CGT CCA GCT CGC 1296 
Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

TCG CTG GGG CAG CGT CCC ACC CCC CAC CCA TTT CCA TCT CTT CCC TTT 1344 
Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 
435 440 445 
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GGC TTT GGC AAG CGC AGC TGT ATC GGG AGA CGC CTG GCA GAG CTT GAA 1392 

Cly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

TTG CAA ATC GCT TTC GCC CAG ATC CTA ACA CAT TTT CAC GTC CAC CCT 1440 

Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Gin Pro 
465 470 475 480 

CAG CCA GCT GCG GCC CCA CTT ACA CCC AAG ACC CGG ACT GTC CTG CTA 1488 

Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

CCT GAA AGC ACC ATC AAC CTA CAG TTT TTC CAC ACA 1524 

Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 
500 505 
[0 1 3 8] EW## : 5 W&mWm*- cDNA tomRNA 

EJWOfiS : 2 4 6 9 jgM : 

>#n>?-:itt«tt 

GAGCACACTC CTCAAACACA AAC ATC ACC CAG GCA GTC AAG CTC GCC TCC ACA 53 

Met Thr Gin Ala Val Lys Leu Ala Ser Arg 
1 5 10 

GTC TTC CAT CCA GTC CAA CTC CCT TCT CAC CTG CGC ACT GAC TCC GTT 101 
Val Phe His Arg Val Gin Leu Pro Ser Gin Leu Gly Ser Asp Ser Val 

15 20 25 

CTC CCG ACT TTA TCT GAT ATC CCT CGG CCC TCT ACA CCT ACC TTC CTG 149 
Leu Arg Ser Leu Ser Asp He Pro Gly Pro Ser Thr Pro Ser Phe Leu 

30 35 40 

GCT GAA CTC TTC TGC AAA GGC GCG CTG TCC ACG CTA CAT GAA CTC CAG 197 
Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu Gin 

45 50 55 

GTC CAT GGC CCT GCG CCG TAC GCG CCA ATA TCG TCC CGC AGC TTC GCG 245 
Val His Gly Ala Ala Arg Tyr Gly Pro He Trp Ser Gly Ser Phe Gly 

60 65 . 70 " 

ACA CTT CCC ACA CTT TAT GTG GCC GAC CCT GCA CTT CTA CAC CAG CTC 293 
Thr Leu Arg Thr Val Tyr Val Ala Asp Pro Ala Leu Val Glu Gin Leu 
75 80 85 90 

CTC CGA CAA GAA ACT CAT TGT CCA GAG CCC TGT ACT TTC TCA TCT TCG 341 
Leu Arg Gin Glu Ser His Cys Pro Glu Arg Cys Ser Phe Ser Ser Trp 

95 100 105 

TCA GAG CAC CGT CGC CGC CAC CAG CCG GCT TGC GGC TTG CTA ACG GCG 389 
Ser Glu His Arg Arg Arg His Gin Arg Ala Cys Gly Leu Leu Thr Ala 

110 115 120 

GAT GCT GAA GAA TGG CAG AGG CTC CGA ACT CTC. CTG GCC CCG CTA CTC 437 
Asp Gly Glu Glu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu Leu 

125 130 135 

CTC CGA CCT CAA GCA GCC GCC GGC TAT GCT CGA ACT CTG GAC AGC GTC 485 
Leu Arg Pro Gin Ala Ala Ala Gly Tyr Ala Gly Thr Leu Asp Ser Val 

140 145 150 

GTC ACT GAC CTC CTG CGA CCA CTA AGG CCC CAG CCG GCA CGT GGC TCT 533 
Val Ser Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly Ser 
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155 

GGG CTA 
Gly Leu 

GGC CTA 
Gly Leu 

CTG GAG 
Leu Glu 

GGC TCG 
Gly Ser 
220 
CTG CAC 
Leu His 
235 

CAT CAG 
Asp Gin 

GAA GCT 
Glu Ala 

GGG CAT 
Gly His 

TCC ATA 
Ser lie 
300 
GTA TCC 
Val Ser 
315 

GAA GTC 
Glu Val 

GGC TCC 
Gly Ser 

CTA AAG 
Leu Lys 

GGG AAC 
Gly Asn 
380 
ATT CCC 
He Pro 
395 

CAC CCC 
Asp Pro 



CCC GAC CTA 
Pro Asp Leu 
175 

GAA GGC ATA 
Glu Gly He 

190 
GCT GAA GTT 
Ala Glu Val 
205 

GTC TTT GTC 
Val Phe Val 

CGC CTT ATA 
Arg Leu He 

ATG TTT CCC 
Met Phe Ala 

255 
GCC GTC AGG 
Ala Val Arg 

270 
CAC TTA ACC 
His Leu Thr 
285 

GTG GCA AAT 
Val Gly Asn 

AAT ACG CTC 
Asn Thr Leu 

CAG TCT GCA 
Gin Ser Ala 
335 

TAT GCC CAC 
Tyr Ala His 

350 
GCT GTC ATC 
Ala Val He 
365 

TCC CGT GTC 
Ser Arg Val 

CAA GAT ACA 
Gin Asp Thr 



GCC CAG TTT 
Ala Gin Phe 
415 

CTT GGA GAG GGT CCA CCC CCC 



160 

GTT CTG 
Val Leu 

GGC GCG 
Gly Ala 

CCT CCC 
Pro Pro 

TCT ACA 
Ser Thr 
225 
CCC GGA 
Pro Gly 
240 

TTT GCC 
Phe Ala 

AAC CAG 
Asn Gin 

CAC TTC 
His Phe 

GTG ACA 
Val Thr 
305 
TCC TCG 
Ser Trp 
320 

CTC CAC 
Leu His 

CTC CAA 
Leu Gin 

AAA GAA 
Lys Glu 

CCA GAC 
Pro Asp 
385 
CTG GTT 
Leu Val 
400 

CGG CAA 
Arg Glu 



GAC CTG CCC 
Asp Val Ala 
180 

GTG CTG CTG 
Val Leu Leu 

195 
GAC ACA GAA 
Asp Thr Glu 
210 

CTC TTG ACC 
Leu Leu Thr 

CCC TCG GCC 
Pro Trp Ala 

CAG AAC CAC 
Gin Lys His 

260 
GGA AAG CCT 
Gly Lys Pro 

275 
CTT TTT CCG 
Leu Phe Arg 
290 

GAG CTA CTA 
Glu Leu Leu 

GCA CTC TAT 
Ala Leu Tyr 

TCT GAG ATC 
Ser Glu He 
340 

GCC ACT CCT 
Ala Thr Ala 

355 
GTG TTG AGA 
Val Leu Arg 
370 

AGA CAC ATC 
Arg Asp He 

TCC CTC TGT 
Ser Leu Cys 



165 

GCA GAC 
Gly Clu 

GGA TCG 
Gly Ser 

ACC TTC 
Thr Phe 

ATG GCA 
Met Ala 

230 
CGC CTC 
Arg Leu 
245 

GTG GAC 
Val Glu 

GAG GAG 
Clu Glu 

GAA AAG 
Glu Lys 

CTG GCT 
Leu Ala 
310 
GAG CTC 
Glu Leu 
325 

ACA GGC 
Thr Gly 

CTC TCC 
Leu Ser 

TTG TAC 
Leu Tyr 

TGT GTA 
Cys Val 
390 
CAC TAT 
His Tyr 
405 

TTT AAT 
Phe Asn 



TTT TAC 
Phe Tyr 

CCC CTG 
Arg Leu 
200 
ATT GAG 
He Clu 
215 

ATG CCC 
Met Pro 



170 
AAA TTT 
Lys Phe 
185 

GGC TCC 
Gly Cys 

GCC GTG 
Ala Val 

AGT TCG 
Ser Trp 



TGC AGA GAC TGG 
Cys Arg Asp Trp 
250 

CAG CGC GAA GGC 
Gin Arg Glu Gly 
265 

GAT TTG CCA ACC 
Asp Leu Pro Thr 
280 

GTG TCT GTC CAG 
Val Ser Val Gin 
295 

GGA GTG GAC ACC 
Gly Val Asp Thr 



TCC CGG 
Ser Arg 

GCT GTC 
Ala Val 

CAG CTA 
Gin Leu 
360 
CCT GTC 
Pro Val 
375 

GCA AAC 
Gly Asn 



CAC CCG 
His Pro 
330 
AAC CCT 
Asn Pro 
345 

CCC CTG 
Pro Leu 

GTA CCT 
Val Pro 

TAT CTT 
Tyr Val 



CCC AAC TCT 
Pro Asn Ser 
420 

CAC CCA TTT CCA TCT 



CCC ACT TCA ACG 
Ala Thr Ser Arg 
410 

CCA GCT CGA TCG 
Pro Ala Arg Trp 
425 

CTT CCT TTT GGC 



581 



629 



677 



725 



773 



821 



869 



917 



965 



1013 



1061 



1109 



1157 



1205 



1253 



1301 



1349 
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Leu Gly Glu Gly Pro Ala Pro His Pro Phe Ala Ser Leu Pro Phe Gly 

430 435 440 

TTT GGC AAA CGA ACT TGC ATA CGG ACA CGC TTG CCA GAG CTC GAG CTA 1397 
Phe Gly Lys Arg Ser Cys lie Gly Arg Arg Leu Ala Glu Leu Glu Leu 

445 450 455 

CAA ATG GCG TTG GCC CAG ATC TTG ACC CAT TTT GAG CTC CTC CCT GAG 1445 
Gin Met Ala Leu Ala Cln He Leu Thr His Phe Glu Val Leu Pro Glu 

460 465 470 

CCA GGT CCT CTT CCA GTC AAA CCC ATG ACC CGG ACT GTC CTG CTA CCT 1493 
Pro Gly Ala Leu Pro Val Lys Pro Met Thr Arg Thr Val Leu Val Pro 
475 480 485 490 

CAC ACG AGC ATC CAT CTC CAG TTT CTA GAC AGA TAGTCCTGTG GAAGGCAGCT 1546 
Glu Arg Ser He His Leu Gin Phe Val Asp Arg 

495 500 

GTCATCATCT CTCTCCAGAC TGGATTTTTC TTACTATGCA CAACACCCAC ACTCTCCCTC 1606 

GAGGCCTGTC TGTCTGAGCA AACTTCAGGA AGCAGGCCCG GGCCTATCTG TGCTTCACCT 1666 

GACTCAGCAG GTACCACAGA ACCAGCATCC TTTCTCCTGC TCAGTACCTC TCCTGATCAT 1726 

TCCTCAACAT CCAAAGCCTT CACATTTTAA CACATCCTTA AAGGCCCAAC TCCGGGGTTA 1786 

ACTAACAGCC CCAGGCAGCC TGGGCAGGCA TCCCCCACTG ATCCTTCCAT GCTTACAGTG 1846 

TTCACTGACA CCTGTCTAAG CATCCATTGC AGCACAAACT AAGTCACTGT CCACCTGGTC 1906 

TGCACCTGGT CTGCACCTCG TTGCGTCTCT CCCTGACCAT GTGACCTCTT TGAGAAGAGT 1966 

GATGACTACT GGGCTTTTAG CTCTTTTCCT TTTTGGGACA CAGTCTTGCT ATTGTACTCC 2026 

ATGCTGTCCT TGAACCCACA AGCCCTCACC TCACCTTCCC AAGTGTTCGG TTACGGACAT 2086 

TAGCTATGGC TTCCAGCTCT ATTAGTCTTT CTATCTCCTG CCATGGTCTA TCCCCGGCTA 2146 

TTTGATACTA TATATTCTCA GATTGAATCT GGACCATGTG GTAGAAGGGA TGACCACTCA 2206 

CCAGGCTCTA CCCACCACTT TATCTTAATC TTTTCTCTAG GAAACTCAAT CTCTCCTTCC 2266 

CTTACAGCAT TTTAAAGCTC CCCTTGGCTG TTCTGCTCTT TAGCCACTCT AAAGTGGATC 2326 

CACTCTACTT CTCACCACCC ATCTTTCTGC ACCCCAGCCT GTCmTTAT ATTTAAAAAA 2386 

TTGTATTTAT TATGTTTTCA AATAAAATGT TTACTCCTTG AAAAAAAAAA AAAAAAAAAA 2446 

AAAAAAAAAA AAAAAAAAAA AAA 2469 

[0.139] SE^JS^ : 6 K^JCDaSI : cDNA to mRNA 

E3*J<E>g;* : 2469 jg® : 

um<Dm : mm 4=m% : t h 

ffi<D$k : mm 

8E?J 

AGGACGCATT GGCTGAGGAG CTTGGAGAGG GGCCGTCATC ACaCACCCA AAGGTTAAAT 60 
AGGCGTTCAG ATATGATGCT CAGGAGAAGC GCTTTCTTTC GCGAGCACCC TCAACCAGAC 120 
C ATG ACC CAC ACC CTC AAG TAC CCC TCC AGA CTG TTC CAT CGC GTC CGC 169 
Met Thr Gin Thr Leu Lys Tyr Ala Ser Arg Val Phe His Arg Val Arg 
15 10 15 

TGG CCG CCC GAG TTG GGC GCC TCC CTA GGC TAC CGA GAG TAC CAC TCA 217 
Trp Ala Pro Clu Leu Gly Ala Ser Leu Gly Tyr Arg Glu Tyr His Ser 

20 25 30 

GCA CGC CGG ACC TTG CCA GAC ATC CCA GGC CCC TCT ACG CCC AGC TTT 265 
Ala Arg Arg Ser Leu Ala Asp He Pro Gly Pro Ser Thr Pro Ser Phe 

35 40 45 

CTG GCC CAA CTT TTC TCC AAG CGG CCG CTC TCC AGG CTA CAC GAG CTG 313 
Leu Ala Glu Leu Phe Cys Lys Gly Gly Leu Ser Arg Leu His Glu Leu 
50 55 60 
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CAG GTG CAG CGC CCC GCG CAC TTC GGG CCG GTC TGC CTA GCC AGC TTT 361 
Gin Val Gin Gly Ala Ala His Phe Gly Pro Val Trp Leu Ala Ser Phe 
65 70 75 80 

GGG ACA GTG CCC ACC GTC TAC GTG GCT GCC CCT GCA CTC GTC GAC CAG 409 
Gly Thr Val Arg Thr Val Tyr Val Ala Ala Pro Ala Leu Val Clu Glu 

85 90 95 

CTC CTC CGA CAG CAG GGA CCC CGG CCC GAG CGC TGC ACC TTC TCG CCC 457 
Leu Leu Arg Gin Glu Gly Pro Arg Pro Glu Arg Cys Ser Phe Ser Pro 

100 105 110 

TGC ACG GAG CAC CGC CGC TGC CGC CAG CGG GCT TGC GGA CTG CTC ACT 505 
Trp Thr Glu His Arg Arg Cys Arg Gin Arg Ala Cys Gly Leu Leu Thr 

115 120 125 

GCG GAA GCC GAA CAA TGC CAA AGG CTC CGC ACT CTC CTG GCC CCC CTC 553 
Ala Glu Gly Glu Clu Trp Gin Arg Leu Arg Ser Leu Leu Ala Pro Leu 

130 135 140 

CTC CTC CGG CCT CAA CCG CCC GCC CGC TAC GCC CGA ACC CTG AAC AAC 601 
Leu Leu Arg Pro Gin Ala Ala Ala Arg Tyr Ala Cly Thr Leu Asn Asn 
145 150 155 160 

GTA CTC TGC GAC CTT CTG CGG CCT CTG AGG CGC CAG CGG GGA CCT CGC 649 
Val Val Cys Asp Leu Val Arg Arg Leu Arg Arg Gin Arg Gly Arg Gly 

165 170 175 

ACG GGG CCG CCC GCC CTG CTT CCC GAC CTG GCG CGG GAA TTT TAC AAC 697 
Thr Gly Pro Pro Ala Leu Val Arg Asp Val Ala Gly Glu Phe Tyr Lys 

180 185 190 

TTC CGA CTC CAA GCC ATC GCC GCG GTT CTG CTC GGC TCG CGC TTC CGC 745 
Phe Gly Leu Glu Gly lie Ala Ala Val Leu Leu Gly Ser Arg Leu Gly 

195 200 205 

TGC CTC GAG GCT CAA GTG CCA CCC GAC ACG GAG ACC TTC ATC CCC GCT 793 
Cys Leu Glu Ala Gin Val Pro Pro Asp Thr Glu Thr Phe lie Arg Ala 

210 215 220 

GTG GCC TCG GTG TTT GTG TCC ACG CTG TTG ACC ATC GCG ATG CCC CAC 841 
Val Gly Ser Val Phe Val Ser Thr Leu Leu Thr Met Ala Met Pro His 
225 230 235 240 

TGG CTG CGC CAC CTT GTG CCT CGG CCC TCG GGC CGC CTC TGC CGA GAC 889 
Trp Leu Arg His Leu Val Pro Gly Pro Trp Gly Arg Leu Cys Arg Asp 

245 250 255 

TGG GAC CAG ATG TTT GCA TTT GCT CAG AGG CAC GTG GAG CGG CGA GAG 937 
Trp Asp Gin Met Phe Ala Phe Ala Gin Arg His Val Glu Arg Arg Glu 

260 265 270 

GCA GAG GCA GCC ATG AGC AAC GGA CGA CAC CCC GAC AAG GAC CTC GAG 985 
Ala Glu Ala Ala Met Arg Asn Gly Cly Gin Pro Glu Lys Asp Leu Glu 

275 280 285 

TCT GGG GCC CAC CTC ACC CAC TTC CTG TTC CCG CAA GAG TTG CCT GCC 1033 
Ser Gly Ala His Leu Thr His Phe Leu Phe Arg Glu Glu Leu Pro Ala 

290 295 300 

CAG TCC ATC CTC CGA AAT GTG ACA CAG TTG CTA TTG GCG GCA CTG CAC 1081 
Gin Ser lie Leu Gly Asn Val Thr Clu Leu Leu Leu Ala Gly Val Asp 
305 310 315 320 

ACG GTG TCC AAC ACG CTC TCT TGC GCT CTC TAT GAG CTC TCC CGC CAC 1 129 
Thr Val Ser Asn Thr Leu Ser Trp Ala Leu Tyr Glu Leu Ser Arg His 
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325 330 335 

CCC GAA CTC CAG ACA CCA CTC CAC TCA GAG ATC ACA CCT CCC CTG AGC 1177 
Pro Clu Val Gin Thr Ala Leu His Ser Clu He Thr Ala Ala Leu Ser 

340 345 350 

CCT GGC TCC ACT GCC TAC CCC TCA GCC ACT GTT CTG TCC CAC CTG CCC 1225 
Pro Gly Ser Ser Ala Tyr Pro Ser Ala Thr Val Leu Ser Gin Leu Pro 

355 360 365 

CTG CTG AAG GCG CTG CTC AAG GAA GTG CTA AGA CTC TAC CCT CTC GTA 1273 
Leu Leu Lys Ala Val Val Lys Glu Val Leu Arg Leu Tyr Pro Val Val 

370 375 380 

CCT GCA AAT TCT CGT CTC CCA GAC AAA GAC ATT CAT GTG CGT GAC TAT 1321 
Pro Gly Asn Ser Arg Val Pro Asp Lys Asp He His Val Gly Asp Tyr 
385 390 395 400 

ATT ATC CCC AAA AAT ACG CTG CTC ACT CTG TGT CAC TAT GCC ACT TCA 1369 
He He Pro Lys Asn Thr Leu Val Thr Leu Cys His Tyr Ala Thr Ser 

405 410 415 

AGG GAC CCT GCC CAC TTC CCA GAG CCA AAT TCT TTT CGT CCA CCT CGC 1417 
Arg Asp Pro Ala Gin Phe Pro Glu Pro Asn Ser Phe Arg Pro Ala Arg 

420 425 430 

TGG CTG CGG GAG GGT CCC ACC CCC CAC CCA TTT GCA TCT CTT CCC TTT 1465 
Trp Leu Gly Glu Gly Pro Thr Pro His Pro Phe Ala Ser Leu Pro Phe 

435 440 445 

GGC TTT GGC AAG CGC AGC TGT ATG GGC AGA CGC CTG CCA GAG CTT GAA 1513 
Gly Phe Gly Lys Arg Ser Cys Met Gly Arg Arg Leu Ala Glu Leu Glu 

450 455 460 

TTC CAA ATG GCT TTC GCC CAG ATC CTA ACA CAT TTT GAG GTG CAG CCT 1561 
Leu Gin Met Ala Leu Ala Gin He Leu Thr His Phe Glu Val Cln Pro 
465 470 475 480 

GAG CCA CGT GCG GCC CCA GTT AGA CCC AAG ACC CGG ACT GTC CTC GTA 1609 
Glu Pro Gly Ala Ala Pro Val Arg Pro Lys Thr Arg Thr Val Leu Val 

485 490 495 

CCT GAA AGG AGC ATC AAC CTA CAG TTT TTG GAC AGA TAGTCCCATC GAAAGAG 1662 
Pro Glu Arg Ser He Asn Leu Gin Phe Leu Asp Arg 

500 505 
ACTGTCATCA TCACCCTTTC ATTCATCATA GGGATAAGAT TTTTTGTAGG CACAAGACCA 1722 
AGGTATACAT CTTCCCCTAA TGCCTATCTG ACCAAACTGG ATAGAACCAC CATAGTGAAG 1782 
TGTGAGCCGG CCCTCACCAA TGTCTGAACT ATGCACTTGG CCTGACTCAG GAACCCAGGT 1842 
GAGAAAACCA TGGTCTCTCT GCTTCCTTGC CCCTTCTGAT CATGTATGCA TCCCCCAAGG 1902 
ATGAAATCAG ATTTTAACTA ATAATGCTGC ATGGCCTGAG GAAAGATTCA ACTGCCTCTC 1962 
TTTTTGGGCT TTCATACTGT TCATTGATGC TCCTGGCTAA GCATTTATCA AAGCATAAGC 2022 
TCAGTAACTG TCCATCTGGT CTCTACCTCC TTGCTCCTTC GTCTTTGCAT GTAACCTCTT 2082 
TGAGAGCAAG CGTGAAGCCT TATTTGTTTT TTATGTCCCC TGCCAGGGCC TGTCTCTCAC 2142 
TAGGTGTCAC CATACACATT CTTAGATTGA ATCTCAACCA TGTGGCAGAA GGGATAAGCA' 2202 
CCTTACTTAG TAGGCTCTCT CTACCCCCTT CCTTCTTTCT CTTCCCCCTA GGAAGCTCAA 2262 
TCTGCCCTAG CCTGCTTTAC GGTTTCTTAT AACTCTCCTT TGCTCTCTCG CCACTATTAA 2322 
GTGGGTTTCC CCCATCACTT ACTTCTCAGG CAGAGACATC TTTGGGCCTC TCCCTGCCCA 2382 
GGCCTCTCCC TTTTTATATT CAAAATTTTT AAATATTCAC AAATTTTAGA ATAAATCAAA 2442 
TATTCCATTA AAAAAAAAAA AAAAAAA 2469 



[0 14 0] E?»J#^ : 7 
SE^JcOgS : 23 
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mm 

. CTSCTSAARG CHCTSATYAA RGA 
[0141] E3*J#*§ : 8 
E^JCE>fi£ : 22 

mm 

CKCTTBCCRA ABCCRAARCG VA 

[0142] eju*# : 9 

E?J<Z>:g£ : 25 

mm 

AACGCAGTCA TTAACGAAGT GTTCA 

[H®<Z)fg¥&I8W] 
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